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4 The Thirty-Kighth Annual Meeting of The American Society of Mechanical Engineers will be held in 
the Engineering Societies Building, New York, December 4 to 7. The program of the meeting, giving 
= details of professional sessions, committee meetings, sections conferences, titles of addresses, titles and 
. authors of papers, etc., is given on pages 1004 and 1005. 
: Publication of the papers was commenced in the October issue and has been continued in the successive 
{ issues; publication in The Journal is in comprehensive abstract form and simultaneously the papers are 
; being printed in extenso in pamphlet form and copies may be obtained gratis by members on request. 
Tae. Contributed discussion of the Annual Meeting papers is solicited and will be presented at the meeting and 
,. subsequently published in The Journal. A full account of the Annual Meeting will be presented in the 
4 January Issue. 
THE COOLING OF WATER FOR POWER-PLANT PURPOSES 
: By C. C. THOMAS, BALTIMORE, MD. 
: Member of the Society 
HE purpose of the work here described was to ascertain About six hundred tests have been made, mostly with the 
: the conditions governing the cooling of water by means new type of spray head shown in Figs. 2, 3, and 4, but tests 
of spray ponds. This involved determining the efficiency of Nos. 11 to 18, 86 to 91, and many others not reported here, 
the cooling process under varying conditions of pressure at were made with three sizes (3-in., 2-in., and l-in.) of nozzle 
i the spray nozzles, the temperature of water to be cooled, the having spiral cores, as shown in Fig. 5. Data representative 
7 power applied to the pumps, the height cf sprays above the of the tests are given in an appendix. 
pond, ete. The work has resulted in a large collection of data, It was desired to ascertain, among other things, the effect 
y part of which is presented here, and also in the development - 
“3 of the new form of spraying device described. 1 y 
Nz 
Fig. 1 System Usep THE EXPERIMENTS 
EXPERIMENTAL WORK c| 
eS The experiments were made on the pond shown in Fig. 1, 
Sate which is part of the power plant and laboratory equipment Z 
: of The Johns Hopkins University, Department of Engineer- 
ing. The pond is 35 ft. in diameter and 4 ft. deep and was tt =) 68 to 
» . . r — 
‘ designed with special reference to experimental work, as well 
as to cool the condensing water for a 50-kw. Buckeyemobile 2 Tuomas ApsusTABLE Spray Heap, CLOSED AND OPEN 
c fitted with a surface condenser. The water is ordinarily 
sprayed throug spray zzle, of ow ty 
7 eril i - mw ig head, or nozzle, of the new type of placing a wire fly-sereen cylinder about the spray head, and 
begs tis paper, but some of the tests — made with many of the tests were so made, as shown in the appendix. 
nozzles of other types. A motor-driven centrifugal pump with 
4 4-in. suction and discharge sends the water through the con- 
denser tubes and to the spray head, as shown in Fig. 1. — 
ts The pressure at the spray head or other type of nozzle was The adjustable spray head is shown in Figs. 2 and 3. It 
t in all cases measured by a mereury column connected to the consists of a cast-iron supporting base containing the water- 
entrance of the spraying device, and the recorded pressures entry opening and carrying a 314-in. outside-diameter bronze 
be. are for that point. Wind velocity was measured by a standard tube in which is cut a spiral opening of coarse pitch. This 
ee anemometer, and the humidity by a wet-and-dry-bulb sling opening is cut with a tool placed at an angle of about 60 deg. 
¥ 4 psychrometer. The amount of water circulated was measured with the axis of the tube, so that the water is thrown upward 
= : by a 10-in. weir fitted with a micrometer hook gage. at this angle. The spiral tube is held between the base and 
For presentation at the Annual Meeting, December, 1917, of THe AMERICAN Society OF MECHANIC ENGIN s, 29 W af Ss 
New York. The paper is here printed in abstr; m, ané ies of the cc 
x f All papers are subject to RB, act form, and advance copies of the complete paper may be obtained gratis upon application. 
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a cap which fits the top by means of a central bronze stem 
which passes down through a close-clearance bushing in the 
base. This stem is movable and is operated by a bell crank 
having an extended vertical arm giving accurate control of 
the position of the stem. The result of the motion is either to 
increase or decrease the fineness of the film of water as it 
leaves the spray head. When the head is in operation the 
water is discharged in a continuous sheet in a direction which 


Fig. 3. SecTion AND ELEVATION OF THOMAS ADJUSTABLE 
Spray 


is inclined upward, due to the angle of the spiral opening. 
As the water film spreads it becomes thinner, on account of 
its increasing diameter, until a point is reached where the sur- 
face tension is overcome and the sheet of water breaks into 
either a uniformly fine spray, a mist, or a large number of 
small drops, depending upon the size of opening to which the 
spray head has been adjusted. This principle of spraying a 
liquid as the result of the spreading of a film of water until 
it breaks into mist, or spray, or fine drops, is particularly 
applicable to low-pressure work, and it will be noticed that 
the pressures used in the experiments described are relatively 
low, being in general from 5 to 8 in. of mereury. A pressure 
of 10 in. gives an exceedingly fine spray, and in general 8 in. 
at the spray head is ample. Of course, the higher the pressure, 
the more extensive is the cooling, and this is true with all 
forms of nozzle. 


EFFICIENCY OF COOLING PONDS AND TOWERS 


The efficiency E of a cooling pond or tower may be ex- 
pressed as the ratio between the cooling actually produced, 
T,— T,, and that which would have resulted from cooling the 
water down to the dewpoint or wet-bulb temperature 7». 
Thus, 


T, and T, being the temperatures of the water before and after 
cooling, respectively. A perfeet atomizing device would be 
one capable of subdividing the water so that evaporation would 
take place at 7, and to an extent such as to lower the tem- 
perature of the remaining liquid spray to that temperature. 
The curves in Figs. 6 and 7 show variation of efficiency of 
the adjustable spray head with variation of pressure and with 
variation of capacity, respectively, for three initial tempera- 
tures, namely, for 7, = 98, 105 and 125 deg. fahr. These re- 
sults were obtained by adjusting the spray head to suit the 
weather conditions existing at the time. From these curves 
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the cross curves on Fig. 8 were drawn, for use in predicting 
the cooling range to be expected from a given set of conditions. 
This may be done as follows: 

From these curves the efficiency to be expected for any given 
initial temperature 7, and for any given pressure at the 
nozzle, may be found. If an initial temperature of water, 7,, 
and an average air temperature, 7,, and humidity be assumed 
for the locality of the cooling pond, the expected cooling range 
may be worked out. For example, if 7,= 115 deg. and 
Ta = 70 deg. and if humidity = 0.55, then, from a humidity 
table, Ta — Tw = 10 deg. or Ty = 70 — 10 = 60 deg., and 

T, — Tw = 115 — 60 = 55 deg. 
Let the pressure at the nozzle be 10 in. mercury. From the 
curves, the efficiency to be expected in cooling water from 115 
deg. by spraying it with 10 in. mereury pressure at the 
nozzle is 


The cooling range will then be 
T, — T, = 0.70 (T, — Tw) = 0.70 K 55 = 38.5 deg. 


Fic. 4 Tuomas ApsustTasLe Spray HeAp IN OPERATION 


Fig. 5 Non-apsusTasLe Nozzle with Spirat Core 


It is of interest to observe the wide variation of efficiency 
shown in Fig. 9 which takes place during a long period of 
operation when no attempt is made to adjust the spray head 
so as to obtain uniformly good results. ‘The tests yielding 
these points cover about a year. The heavy black circles indi- 
eate results from the non-adjustable nozzles, while the others 
refer to the adjustable spray head when operated under widely 
varying weather conditions, pressures, and temperatures of 
water, without any attempt to obtain high efficiency. It will 
be noticed that with the non-adjustable nozzles, such as shown 
in Fig. 5, the pressures used are high and capacities very low 
as compared with those for the adjustable spray head. 

Fig. 10 shows for a few related tests the variation of cool- 
ing range, 7,— 7,, with pressure at the spray head. 

A curve was obtained showing better efficiencies with the 


— 
= 
= 
— 
} 
fi 
m 


DECEMBER 
1917 COOLING OF WATER, C. C. THOMAS 


water falling upon the bare cement bottom as compared with 
those resulting when the pond contained its normal amount of 
water. These results are rather surprising, and it is hoped 
that further tests may be made to confirm or to controvert 
them. If a bare pond would serve as well as one containing 
water, the construction of the pond could be cheapened, since 
less weight would come upon the foundation and less material 
would be required for the pond as a whole. 


FACTORS INVOLVED IN THE PROBLEM OF COOLING WATER 


The loss due to evaporation during a period of eight days is 
shown in Table 1. These data are not yet complete, but the 
average evaporation may probably be taken as about 2.25 per 
cent. This will, of course, vary with weather conditions, 
initial temperature of water, pressure at the nozzle, and with 
humidity. A large number of tests made with water at high 
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Fic. 6 VarIaTION oF Erricrency or ApsUSTABLE Spray HEAD 
WITH VARIATION OF WATER PRESSURE 
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Fic. 7 VARIATION OF EFFICIENCY OF ADJUSTABLE SPRAY HEAD 
WITH VARIATION OF CAPACITY 


and low initial temperatures indicate that 2 to 2.5 per cent 
per hour represents fairly well the average loss of water, but 
that it may be as low as 0.30 per cent, and in windy weather 
as high as 10 or 15 per cent with non-adjustable nozzles. 
Extended observations on a pond at Sparrow’s Point, Md., 
for cooling gas-engine-jacket water show the average loss 
in 24 hours to be 6 in. depth of water. The pond is 60 ft. 


x 40 ft. and the water circulated amounts to 2000 g.p.m. 
The loss is therefore about 0.31 per cent per hour. 

The upper left hand point in Fig. 11 was obtained from 
tests on this pond. 

The power required to circulate the water is shown in Fig. 
12, as watts per gallon per minute per degree of cooling, from 
varying initial temperatures. In order to test the accuracy 
of this eurve, experiments were made on the pond at Spar- 
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Fic. 8 Curves FoR PrepicTinG CooLing RANGE TO BE 
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EFFICIENCY . PERCENT EFFICIENCY PERCENT 


Fig. 9 Curves Wipe VariATION oF EFFICIENCY 
WHEN PROPER ADJUSTMENT OF SPRAY 1S NEGLECTED 


(Black circles indicate results from non-controlled nozzles) 


row’s Point, which is equipped with two sets of nozzles, either 
of which may be used. One set consists of 42 non-adjustable, 
spiral-core nozzles, and the other set of 12 of the adjustable 
spray heads described in this paper. The power required with 
the adjustable spray heads at Sparrow’s Point is shown by the 
point so marked in Fig. 11, the other points being from the 
Johns Hopkins pond. From this curve the power required 
to circulate the water in a given case can be estimated, to 
cover specified temperature and capacity. The power appears 
to be practically independent of the type of spraying device 
used. The average power required to drive the pump may be 
calculated from the following equation representing the curve 
drawn through the experimentally determined points in Fig. 
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where P = power of the pump motor in watts per gallon per 
minute per degree fahrenheit of cooling, and 7, = initial tem- 
perature of the water to be cooled, deg. fahr. (not absolute 
temperature). The cooling seems to be principally dependent 
upon the energy put into foreing the water through some suit- 
able spraying device, and given the requisite energy a great 
variety of forms of nozzle would yield about equally good 
results. The operating advantages of the adjustable spray 
head and its large capacity greatly facilitate keeping the heads 
clean without shutting down to clean them. It also permits 
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POWER IN WATTS PER GALLON-PER-MINUTE PER DEGREE COOLING 
Fig. 11 Power Reguirep To CircULATE WATER IN COOLING 
System FroM Various In1iTIAL TEMPERATURES 


regulation of the spray to suit weather conditions and to mini- 
mize loss of water and inconvenience to the nearby buildings 
due to driftage in windy weather. The amount and cost of 
piping are comparatively small for the adjustable spray head, 
since each one will handle from 150 to 250 gal. per min. In 
general, each adjustable spray head will handle the condensing 
water for a 50- to 75-kw. plant. 

Curves are also shown in the complete paper of the effect 
of wind velocity upon the cooling range, the effect of spraying 
upon a series of superposed inclined cement plates, and of 
the cooling range as affected by the amount of water sprayed 
by a given adjustable spray head. The factor of height of 
spray nozzles above the surface of the pond is also considered. 

It has been found to be very difficult to take account of all 
the variables involved in the problem of cooling water, and 
perhaps no one formula will cover the matter completely. It 
is hoped that further investigation will serve to define the 
effect of humidity and wind velocity and some of the other 
variables, and that this paper may perhaps stimulate others 
to do more complete work than the writer has been able to 
accomplish. 


CONCLUSION 
{In his conclusion, the author considers other methods of 
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TABLE 1 TESTS WITH ADJUSTABLE SPRAY HEAD, AT LOW PRES- 
SURE AND AT LOW INITIAL TEMPERATURES, TO ASCERTAIN 
LOSS OF WATER DUE TO EVAPORATION 


| | | | | 
Test number |} 1 2 | 3 | 4 S 1 8 7 8 
Date, 1917 9-27 | 9-28 | 9-29 |10-3 |10-4 |10-5 |10-6 [10-8 
Duration of test, hours 8 | 8 | 6 
Hook-gage sero, ft.....| 1.422] 1.422] 1 422] 1.422] 1.422] 1.422] 1 411| 1 411 
Hook gage, first read-| | | | | 


ing. ft | 1.593) 1.592] 1.592] 1.577] 1.571] 1.597) 1.598] 1.511 
Hook gage, last read-| | 
ft. | 1.565] 1.5760] 1.582] 1.571] 1.552] 1.584] 1.545] 1.481 


Loss on hook gage, ft. 0 O28) 0.022! 0 010) 0 005!) 0.019) 0.013) 0.053) 0.030 
| 


Pressure at nozzle, in } 


mercury | 4.27 | 6.10 | 3.00 | 5.24 | 6.74 | 6.23 | 6 59 | 5.10 
Temperature at inlet, | | 
l= 

7:, deg. fahr 86.0 (83.5 (840 |79 6 [S16 /70.3 (80.0 


Temperature fron | 
pond, 7», deg. fahr../80.4 {77 8 (78.0 (73.6 (74.3 [64.6 [70.2 
Cooling range, 


deg. fahr 5.6 §.7 6.0 a.3 60 7.3 | 5.7 | 9.8 
Dry-bulb temperature 

Ta. deg. fahr 75 8 7 |76 0 9 6 75 2 \73 l 59.4 (63.5 
Wet-bulb temperature, | } | 

Tw, deg. fahr. 66.6 [68.2 [56.0 [57.1 [62.0 [50.1 [56.5 
Depression, | 

deg. fahr 92 75 {10.0 {12.5 |13.2 93 70 
Humidity, per cent 62 70 0 46 7 33 53 65 
Loss of water! per| 

cent per hour 2 49/199} 0 483! 1.59 | 0 934) 4.99 4.11 


' Average loss of water (8 days), per cent per hour, 2.23 

The average efficiency for the 8 days covered by the above tests is 3244 per 
cent, and this will be seen to correspond with the 6-in. pressure curve (extended) 
in the 7; and efficiency curves on Fig. 8. With such low initiai temperatures and 
pressures this represents the efficiency and cooling range to be expected. 


cooling water, and compares the results with those obtained 
from spray ponds. 
Fig. 12 shows a cooling pond equipped with adjustable 


spray heads for 2500 kw. capacity of turbines. | 


5 


The experimental pond shown in Fig. 1 was built in 1914 


Fic. 12 Ponp wirnh ApsusTABLE Spray Heaps ror 


STATION oF 2500 Kw. CAPACITY 


for the duai purpose of serving the University power plant 
and permitting investigation of the problems discussed in this 
paper. The writer has had much assistance from others, and 
is particularly indebted to Mr. W. J. Dana, Instruetor in 
Mechanical Engineering, Johns Hopkins Un‘versity, to Mr. 
John P. Powell, Superintendent of Gas Engines, Bethlehem 
Steel Company, Sparrow’s Point, Md., and to the C. H. 
Wheeler Manufacturing Company, Philadelphia. 
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A COMMERCIAL ANALYSIS OF THE SMALL-TURBINE SITUATION 


Kk 1GHT years ago the Society was presented with a very 
Valuable and complete paper, by Mr. George A. Orrok, 
Mem.Am.Soc.M.E., on the small-turbine situation at that time. 
A great deal of further development has naturally taken place 


since then, changed operating conditions calling for consider- 


able modifications in design. 
broader conception of the pos 
sibilities and limitations ot 
various types, have resulted in 
a gradual elimination of cer 
tain principles of operation 
and a general trend toward the 
adoption of one common type. 

We have seen during the last 
SIX or seven years very 
marked tendency toward stand 
ardization of type in the larger 
machines. 


Practically every 


builder has resorted to the com 


posile 


staging in the 


tvpe, Le., multi velocity 
high-pressure 
element, and pressure staging 
at the low-pressure end. Even 
such a zealous advocate of the 
pure type as Parsons himselt 
has now been converted to the 
advantages of this type. and is 
building the composite machine. 

The same condition exists in 
the tield of small machines, and 
It is interesting to review the 
mentioned 
by Mr. Orrok in 1909.) and to 
see which 


test of 


Various designs as 


have survived the 
time and experience; 
and among the ones that have 
survived to note the modifica 
tions that have been made to 
suit present practice. 

In the order given we 
(1) De Laval, (2) 
Sturtevant, (4) Bliss, (5) Dake. 


Kerr, (8) 


fined : 
Terry, (3) 


(6) Curtis, (7) 
Wilkinson. 
types as follows: (a) 
Bliss; (c) Dake; (d) Curtis; 


market or are not seriously competitive; Sturtevant and Kerr 
still manufacture their original types only, with minor modi- 
fications; but De Laval and Terry have both recently devel- 
oped machines on the Curtis principle. 
are two of the largest manufacturers of small turbines to- 


'Small Steam Turbines, George A. 


SL (1909), p. 2638. 


These may be conveniently classed in general 
De Laval; (b) 
(e) Kerr; (f) Wilkinson. 

The Bliss, Dake and Wilkinson are either no longer on the 
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Member of the Society 


tioned above. 


Increased competition, and a on the market. They 


This paper ts devoted to a commercial analysis 
of the four types of small steam turbines now 
on the market and used for the driving of auxil- 
iary machinery, dealing principally with non- 
condensing units. 

In these, high thermal efficiency is in many 
cases unnecessary on account of economic utilt- 
zation of the exhaust steam, and as economy 
bears a definite relation to first cost, a highly 
efficient machine is often a mistaken investment, 
Voreover, operating conditions are generally 
such that the designer must sacrifice considera- 
tions of efficiency if they interfere in any meas- 
ure with simplicity and durability. 

The theoretical design, according to the au- 
thor, presents no difficulties, but the mechanical 
design is what determines success or absolute 
failure; and some of the problems involved and 
the methods that have been employed in solving 
them successfully are indicated. 

The average specification calls for very rigid 
guarantee as to steam consumption, speed regu- 
lation and load requirements that, in the opin- 
ion of the author, are in most cases unneces- 
sarily severe and merely tend to increase the 
cost of installation. After an extended survey 
of the situation, he has been led to formulate 
a Code of Practice, given in an appendix to the 
paper. The adoption of this code would, he be- 
lieves, bring about a reduction in selling prices, 
eliminate many of the unpleasant experiences 
which now often arise between manufacturers 
and customers, and thereby increase the popu- 
larity of the turbine-driven unit. 


Terry, Sturtevant and 
single-stage type. 
a multi-stage machine, 


As these latter firms 


are 


day, it would appear that there are sound reasons why they 
should depart from their original designs, and tlis fact 1s 
indicative of the general trend toward standardization men- 


Sinee Mr. Orrok’s paper, five new machines have appeared 


Allis, 
Chalmers & Wait, reviving the 
Wilkinse! 
scribed by Mr. Orrok; the Lee, 
Witton 


(onn., 


the Westinghouse; the 
principle as  de- 
manutactured by the 


Co, ot New 


which is a moditied Terry ma- 


London, 


chine; the Alberger, an unmod- 
ified Curtis——-in tact, manutae- 


tured under license from the 


General Klectrie and 
hardly to be considered as a 
separate machine; the “ Steam 
Motor,” also a Curtis type, and 
the Moore, a modification of 
the Kerr machine. We have, 
therefore, at the present time 
the tollowing types to cons ler: 
(1) The Terry, which includes 
the Sturtevant and Lee ma- 
chines; (2) the Westinghouse, 
which ineludes the Allis, Chal- 
mers and Wait machines; (3) 
the Curtis, which includes the 
machines manufactured by the 
G. E. Co., Terry, De Laval, Al- 
berger, The Steam Motors Co., 
and Moore, and (4) the Kerr 
type, manufactured by the Kerr 
Turbine Co. and the Moore Co. 
first 
velocity 


The machines in the 
three groups employ 
staging, and in small machines 
are, for the most part, single- 
stage, and will be considered as 
such tor comparative purposes, 
Some ot the 


designs are, of 


rel 


staving,” 


to mmprove the economy, but as this does not effeet our ¢con- 
siderations when comparing the relative merits of the general 
types, all machines in this class will be assumed to be of the 
The Kerr machine, primarily based on the 


pressure-staging principle, must be consi ‘ered separately as 


As the title indicates, this paper is devoted to a purely com 
mercial analysis of the various designs and the situation in 
general, and will deal particularly with non-condensing units. 


The thermodynamic features will be barely touched upon, ex- 


Orrok, Trans. Am.Soc.M.E., vol. 


mercial aspect. 


cept in cases where they have a direct bearing on the com- 


For presentation at the Annual Meeting of THE AMERICAN SOCIETY OF MECHANICAL ENGINEERS, New York, December 4 to 7, 1917. 
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THREE ASPECTS OF THE SITUATION 
There are three distinct aspects to this situation, namely: 


(1) The type to be employed that will give the necessary 
competitive efficiency, with the lowest shop cost to the manu- 
facturer; together with a design that will give satisfaction to 
the customer after installation. 

(2) The aspeet from the salesman’s and customer’s point 
of view. This governs the rating or maximum output of the 
machine, standardization of specifications, ete., as well as the 
proper appreciation of efficiency, with its relation to first cost. 
This latter phase is, perhaps, better explained by stating that 
in many instances water-rate efficiency can be economically 
sacrificed in favor of first cost, and vice versa. 

(3) The policy of the manufacturer who builds one part 
of the apparatus (such as the turbine) toward the manufac- 


2 


Fic. 1 Terry Type TurBINE 


Reve rsing 
Chambers 


Z Blades 


Noszles 


Fic. 2. WESTINGHOUSE TURBINE 


turer of the other (such as the pump), and their united policy 
toward the customer. 

[The paper here enters into a detailed consideration of the 
three aspects. The introduction to the author’s discussion of 
type for efficiency, being necessarily of a mathematical nature, 
is not abstracted here, but only his conclusions given. His 
treatment of the second and third aspects is here given prac- 
tically in full. 


CONSIDERATION OF TYPE FOR EFFICIENCY 


It is now generally acknowledged that from a design stand- 
point the small machine must be laid down on a totally differ- 
ent basis to the larger machines. The principal reasons for 
this are: 

a High thermal efficiency is in a great many cases un 
necessary on account of the economical utilization of exhaust 
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steam; and as economy bears a definite relation to first cost, 
a highly efticient machine is often a mistaken investment. 

b The class of labor employed in the average station to 
look after auxiliaries is very inferior to that employed on the 
main engine-room floor. These machines, which are called 
upon for continuous operation, are often located in places 
where no other well-finished piece of machinery would be 
expected to run.’ The designer must therefore consider sim- 
plicity and durability first, with as high an eflicieney as pos- 
sible; but he must sacrifice efficiency if in any measure it will 
interfere with the first essentials mentioned. 

While the small-turbine auxiliary has all the appearance 
of a very elementary and simple engineering proposition, this 
is by no means the case, as any manufacturer knows; and 
problems equally complex with those confronting the designer 
of large machines have had to be solved, and a great many 
are by no means solved yet. We have only to consider the 
comparatively few firms that are competing in this line to- 
day with the number that have entered it, evidently tempted 
by the apparent simplicity and big profits, and finding out 
too late that it is a more difficult proposition than appears 
on the surface. The theoretical design, that is, the propor- 
tions of nozzles, blades, wheels, ete., presents no ditliculties, 
but the mechanical design of such parts as the bearings, 
glands, governor, etc., is what determines success or absolute 
failure. 

It is not within the province of this paper to go into these 
details any further than to point out in a general way some 
of the problems that have had to be solved. Among the more 
important of these are lubrication, packing and regulation. 

Foreed lubrication being impracticable in small machines 
for general-auxiliary purposes, the ring-oiled type has been 
ealled upon to operate with duties previously considered im- 
possible, and to operate continuously with a bearing-box tem- 
perature in the neighborhood of 250 deg. fahr. 

Glands or stuffing boxes are sometimes called upon to pack 
against a back pressure of 120 lb., while 20 and 30 lb. are 
common. It must be borne in mind that the soft-packing 
stuffing box as used in reciprocating machines is impracticable 
in turbine work on account of the high rubbing speeds. 

The design of a satisfactory governor, the essential feature 
of which is simplicity, but, having a characteristic approach- 
ing the more elaborate types, has presented many difliculties; 
so has the governor valve, which must be as small as possible 
to minimize cutting at light loads, but must not crowd or 
stick when it is passing the maximum amount of steam 
required. 

The above constitute the essential components governing 
details of the performance of the turbine itself, but there is 
one other and a vital factor to be considered, and one that 
comes directly within the present subject matter—the satis- 
factory performance of the whole unit. As in all cther classes 
of machinery, certain mechanical troubles will always arise 
from time to time, but it is safe to say that today the general 
behavior of a turbine unit will compare very favorably with 
that of any other piece of apparatus in a power house. But to 
return io the more general considerations of the unit as a 
whole, there are some very important factors to be taken into 
account that are peculiar to this class of apparatus, and 
which have a direct bearing on the general design. 

The most important of these is, of course, the necessity for 
true alignment. Where the unit is built in one shop the de- 
signer has a distinct advantage, inasmuch as he can so design 


1 Several cases are on record where machines have actually run for 
considerable periods under water without damage. 
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both ends of the apparatus as to make one rigid unit; but 
where the two ends of the unit are built by different parties 
it is a different proposition. 

The average so-called flexible coupling will not satisfae- 
torily take care of mis-alignment, the bedplate cannot be com- 
mercially designed that will stay true from test floor to 
foundations, so that no matter what care has been taken in 
the shops, a realignment after erection becomes an unfortunate 
necessity in even the smallest units. There is an extensive 
field for improvement in general design to eliminate this. 
Various schemes have been advanced recently resulting in a 
marked improvement in this direction, such as the 3-point 
support, and the 3-bearing unit with the elimination of the 
flexible coupling. The latter is practicable where one firm 
builds the whole unit, but otherwise up to the present it has 
not worked out very satisfactorily. The main reason for this 
is best explained in the case of electric-generator units. If 
the turbine maker takes away one of the generator bearings, 
in other words, disturbs the assembly of the complete genera- 
tor as shipped from the manufacturer, he disclaims respon- 
aibility for anything that may happen to that part of the 
apparatus on the road. 

In blower work the proposition is more practicable, but 
only when the unit is lined up by the turbine maker or one 
equally appreciative of the necessity of accurate workman- 
ship. 

To overcome this trouble, the Steam Motors Co. have re- 
cently placed on the market a design of machine as shown in 
Fig. 5. This machine is supplied with only one bearing and 
solid coupling for connecting to the driven apparatus. By 
taking a standard pump or blower and removing one bearing 
and fitting a solid coupling to the shaft, the combination of 
steam motor and pump becomes a 2-bearing unit, with a very 
much shorter bedplate and the elimination of any mis-align- 
ment troubles. 

In larger machines, one of the most pleasing in effect and 
at the same time most radieal departures made in recent years 
to overcome the difliculties of mis-alignment, was the intro- 
duction by Mr. R. H. Rice, Mem.Am.Soc.M.E., of the General 
Electric Co., of the so-called rigid-frame design. From Fig. 6 
it will be seen that the bedplate has been entirely eliminated, 
and the whole structure so designed that both ends are bound 
to stay in line irrespective of foundation conditions, so redue- 
In erect- 
ing this machine only one end is anchored, as shown in Fig, 6. 


ing the personal equation in erection to a minimum, 


The generator end is mounted on a sliding key, allowing free 
movement endwise, and on a narrow transverse foundation 
plate on which the generator can rock to compensate for any 
vertical movement of the turbine due to varying temperature. 
In effect, the machine rests on its foundations, as shown dia- 
gramatically in the figure. 


THE SALESMAN’'S AND CUSTOMER'S ASPECT 


What might be called the truly commercial aspect of this 
situation, i.e., those phases of vital interest to the salesman 
To begin 
with, we must forget that we are dealing with steam turbines 
in the sense that we have been accustomed to, when we have 
only been considering prime movers. For auxiliary purposes 
the small turbine is becoming the standard method of drive. 
That means that it is getting into the class of the electric 
motor. It has already passed the stage of being “ built,” and is 
now being successfully manufactured in quantity. 

There is, however, still a great deal to be accomplished be- 


and customer, presents many interesting problems. 
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fore the machine can be satisfactorily manufactured to be 
sold from stock. At first sight it might appear that this is 
almost out of the question, especially when we see such a 
diversity of specifications as accompany the average contracts 
for small turbines today, but when the number of these ma- 
chines that are now being turned out at the present time and 
the fact that the market is increasing rapidly are considered, it 
is surely only a matter of time when some form of standardiza- 
tion will be absolutely necessary. In the electrical industry 
we have seen the wonderful advantages, both to the manufac- 
turer and customer, of the rules laid down by standardization 
committees, and we wondered why we had not adopted them 
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sooner. Perhaps not to the same degree of perfection, but 
certainly to some extent a standardization of small-turbine 
specifications is not only possible but quite practicable. As 
long as the customer calls for something special and every- 
body is willing to build it, not only does this customer have 
to pay for it, but the standard machine will cost more on 
account of the interruption to the manufacturer in putting 
through lots. 

Let us then consider where the possibilities lie in this diree- 
tion, analyzing the various requirements of the average specifi- 
cation which call for rigid guarantees under the headings: 


(a) steam-consumption guarantees at certain loads with fixed 
or various steam conditions; (b) speed-regulation guarantees, 
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and when connected to electric generators voltage-regulation 
guarantees in addition, and (c) various load requirements 
with varying steam- and back-pressure conditions. In addi- 
tion there is a diversity of requirements as to fittings, such as 
water-pressure regulator, emergency governor, strainer, ete. 
Regarding (a), this is a much-debated point when discussing 
small turbines. Granted there was a time when the small tur- 
bine was very wasteful of steam, that time has nevertheless 
passed, and the builder of small turbines today meets any guar- 
antee he makes; and at the very worst it is questionable whether 
a small turbine was ever built that consumed steam at a rate 
comparable with some direct-acting pumps. But there was 
never any serious criticism raised with such pumps on that 
score, nor was the manufacturer even asked for a guarantee. 
The consulting engineer or purchaser feels that he cannot 
possibly buy a steam turbine, no matter how small, unless he 
imposes numerous stringent guarantees as regards steam con- 
sumption. The fact that an auxiliary rarely operates under 


Fig. 5 Pump anp Overuunc TURBINE 
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Fig. 6 Design TURBINE AND Pump 


the steam conditions as specified, and therefore the guarantees 
as made bear but little relation to the actual performance, does 
not enter into his consideration at all. 

When a manufacturer advances any argument relative to 
the unimportance of steam consumption, he is generally mis- 
understood. The customer feels he is trying to evade any 
responsibility along these lines and sell an inferior piece of 
machinery. Let us look at that from another standpoint. 
The manufacturer today builds one line of machines. There 
are sO many cases where efficiency is of prime importance 
that the machine as built must be capable of meeting the 
guarantees as demanded by the market. Furthermore, any 
machine with a witness-test clause added on cannot be put 
through the shops independently, but must necessarily be one 
of a lot of identical machines. If this machine meets its 
guarantee on test, it is only fair to assume that the others 
eannot be far off the mark. In this connection, a concern 
regularly manufactures machines for the U. S. Government 
under specifications that are most rigid as regards perform- 
ances on test, yet, with the possible exception of material in- 
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spection in some cases, these machines are standard in all 
respects. 

Witness tests are costly. The manufacturer naturally can- 
not notify the customer exactly when a machine will be ready 
for the shop tests, and would not want him present then if 
he did, so that any delay in a busy shop awaiting the custom 
er’s convenience and a duplication of the tests must eventual] 
be paid for directly or indirectly by the purchaser. 

One more word on the absurd multiplicity of guarantees 
sometimes called for. It is no exception to find in some 
propositions, particularly from pump companies, a request 
for 15 or 20 guarantees under different conditions for a non 
condensing machine where the exhaust is to be used in the 
feedwater heater. 

Clause (b), speed-regulation guarantee, is necessarily of! 
vital importance in such work as generator drive, but it surely 
is of no importance whatever when the speed of the turbine 
is primarily governed by a pressure regulator as in the case 
of a boiler-feed pump or forced-draft set controlled in a simi- 
lar manner, yet the manufacturer has to religiously put in his 
2 per cent clause. 

Even with generator drive, the average clauses are too ex- 
acting for the good of the customers. Why need we specify 
a close speed variation when we already specify a certain 
variation in voltage? The compensated-wound generator ear 
give flat compounding with a big speed variation, and a rea 
sonably large speed variation means stable governing, where- 
as a sensitive governor means instability and a tendency to 
hunt. We have only to look at the average a-c. machine to 
realize how essential a reasonably wide speed variation is for 
satisfactory parallel operation. 

Again, to obtain close speed variation on test means very 
delicate fitting and adjustment of the governor valve. The 
valve must shut absolutely tight, and any valve built this way 
is subject to cutting in service; whereas, if a wider speed vari- 
ation had been permissible in the first instanee, a more dura 
ble valve could have been installed. 

Regarding (c) load requirements, there is a strong tendency 
to introduce the marimum rated standard into the small-tur- 
bine field, and common sense tells us that it is the only proper 
competitive basis; but is the adoption of this standard com- 
mercially practicable under existing conditions? As far as 
the turbine itself is concerned there is no argument, the output 
can be accurately estimated; but does the same degree of cer- 
tainty exist among the pump and blower makers? 

With the repeated changes in design, the limited testing 
facilities in the average pump-maker’s plant and ihe almost 
impossible proposition of making accurate blower tests on 
a commercial basis, is it feasible at the present time to order 
a turbine without an overload margin to take care of errors 
that are not only excusable but are to be reasonably expected? 
Experience tells us that a certain leeway is necessary. The 
turbine maker knows this, and often finds that the addition 
of another jet, over and above that necessary to meet the 
contract, is a good investment. This principle is not right 
if we are to have fair competition among turbine makers; it 
is only natural that the pump maker will favor the type of 
machine that he knows will give him a good big overload. 
The worst feature of this situation is the fact that in some 
eases in a cut-price job the pump maker has relied on the 
overload capacity of the turbine to give full load at the 
pump.’ 


‘A representative of a puinp manufacturer was once frank enough 
to admit that a certain turbine firm always got the preference because 
it was more liberal with its overload capacities. 
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The adoption of the maximum-rating standard by all tur- 
bine makers and their rigid adherence to it would, in a great 
measure, solve this whole problem. Granted that allowances 
are necessary, they should all be made by the pump or blower 
maker, who should be the best judge as to the leeway advisa- 
ble, and he should order his turbine accordingly. 

The question as to whether the maximum rating will be 
satistactory to the customer is another matter to be consid- 
ered. With the eustomer edueated to the limitations of the 
turbine there should be no difficulty; but as long as he thinks 
it ean be loaded up to breaking-down point like a motor, 
there will be dissatisfaction if the machine fails to carry full 
load when the steam pressure drops. All that is necessary in 
this case is a clear understanding between the contractor and 
purchaser as to the conditions necessary to obtain full load. 

It might be well to bring out here an important point in 
connection with non-condensing auxiliaries that run at full 
load continuously. With a condensing machine considerable 
variations in initial steam j;ressure can take place without 
materially affecting the output, but in a non-condensing ma- 
chine a multiplicity of small deviations from the contract con- 
ditions, each insignificant in itself, can have a very marked 
effect on the output, as will be seen from the following table, 
which compares the conditions, as they would be specified in 
an average contract, with conditions that could reasonably be 
expected in service: * 

Steam press., Ib. Quality. Back press., 1b. Hp 


Specified conditions rere 100% 0 100 
Operating conditions 140 2 83 


With a view to setting forth how the theories mentioned 
above can be worked out in practice, a suggested Code of 
Practice is given in an Appendix. 

The question of steam consumption, with its true relation 
to the overall efficiency of the plant, has lately been receiving 
much more attention than formerly. In stations and indus- 
trial plants where all the exhaust can be utilized, the thermal 
efficiency of the auxiliaries can vary very considerably with- 
out an appreciable effect on the coal pile. Fig. 3 shows what 
a relatively small effect a very large range in water rate has 
on the heating value of the exhaust steam. 

However, in stations where there are times when all the 
exhaust cannot be economically utilized, the question of the 
auxiliary efficiencies becomes of serious importance. To meet 
this condition a great many radical changes have been made 
in the general layout of this part of the apparatus, partieu- 
larly in the introduction of gear-driven pumps, ete., in place 
of the low-speed, direct-connected type. Any innovation of 
value here naturally means complications, in the same manner 
that any marked improvement in the steam consumption of 
the turbine itself must necessarily be made at a sacrifice of 
simplicity. Can we afford to do this? Will the little saving 
that at best can be made commercially in any design of small 
turbine give the net result required? Is it not better to accept 
the best efficiency conducive to maximum simplicity and relia- 
bility, and be content with that; then, when the point is 
reached where more exhaust than that supplied by a certain 
number of auxiliaries is required, to switch over to electrically 
driven apparatus? The combination steam- and electrically- 
driven unit meets this situation admirably. 


?In this connection it might be well to enlarge on one point often 
overlooked by the manufacturer and customer alike, the necessity for 
very liberal allowances in machines operating at very low pressures. 
Operating with atmospheric exhaust an initial drop in steam pres- 
sure of 10 lb. from 150 lb. means a reduction of available B.t.u. at 
the turbine of 3 per cent, whereas the same drop at 60 Ib. (common 
in sugar refinery work) means over 10 per cent. Therefore velocities 
permissible under the higher pressure must be considerably cut down 
when it is desired to maintain full load at around 60 or 70 Ib. 


The ideal way to distribute the units would be to begin with 
the turbine units in all places that receive the least attention, 
and such places as boiler-feed pumps, that must not be shut 
down in case of any electrical disturbance, and keep the elec- 
trically driven units on the main engine-room floor as far as 
possible. 


THE MANUFACTURER'S POLICY 


Regarding the question of policy between the manutacturet 
of the respective parts of a complete piece of apparatus and 
the combined policy of manufacturers toward the customer, 
the first question that arises is why should there be any differ- 
ence here from the policy adopted in other branches of the 
trade. Theoretically, of course, there should be no difference, 
but many conditions, unfortunately, exist, peculiar to this 
business, that make this question of poliey a very vital one 
and worthy of serious consideration in any attempt to solve 
the commercial problem under consideration. When an en- 
gine-driven or motor-driven set is sold, the correspondence 
between the respective manufacturers consists of an inter 
change of formal orders; but we have a long way to go befor 
we arrive at the same businesslike procedure in connectiot 
with turbine units. 

These arguments, of course, do not concern the builder o! 
the combined unit, who in this respect will always have a dis 
tinet advantage over the other manufacturers. 

Any standardization along the lines suggested above will 
do more than anything else toward clearing the atmosphere 
of such questions as the limitations of apparatus furnished, 
the long interchange of correspondence relative to unimpor- 
tant partial-load performances, and the responsibility for 
imperfect erection at the customer’s plant. 

Our one idea in all these considerations is the ultimate re- 
duction of factory costs. Selling costs do not enter into this 
argument. Factory costs consist of two essential items—manu 
facturing expenses and overhead. Standardization and the 
elimination of special machines will help our shop costs o1 
manufacturing expenses. The next question is, What can be 
done to reduce overhead expenses? To the layman it would 
appear that the latter should consist of the merest clerical 
work in such a simple apparatus as a small turbine, but there 
is today, in addition, a very heavy expenditure that must be 
borne by all manufacturers alike, and that is the maintenance 
of a trouble force in the engineering department at the works 
as well as outside, out of all proportion to the legitimate re 
quirements of the situation. It is here where the question of 
policy comes in, and it is here where we can look for one of 
the biggest economies. 

There is a deplorable lack of coéperation existing et the 
present time between the average turbine builder and many 
of the pump and blower builders. If a unit is reported un- 
satisfactory for any reason after erection, and the report goes 
to the pump builder, he will almost invariably assume the 
said trouble is entirely the fault of the turbine, and eal! upon 
the turbine maker to send a man to remedy it before he makes 
any investigation as to the performance of his own apparatus, 
and vice versa, if the original report goes to the other party. 


Even at the station it is common practice for the representa 
tive of one end of the apparatus to go out of his way to ex- 
plain to the customer in detail bow the trouble is entirely up 
to the other end, and this state of affairs is by no means con- 
fined to the erecting staff, who cannot always be blamed for 
taking this attitude, but to the higher officials of the company, 
who ought to know better. This state of affairs does not help 
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the customer, but it goes a long way toward making him buy 
his next machine from a firm manufacturing the whole unit. 
This condition may, to a certain degree, be expected, but 
surely it is possible to formulate some definite line of pro- 
cedure that will, in a great measure, relieve this present un- 
healthy situation. 

One of the prominent obstacles to the application of any 
hard and fast rule is the fact that firms cater to the larger 
corporations, and feel that it behooves them to go to unjustifi- 
able expense in case of trouble to keep in their good graces for 
future business. A sound and uniform policy on the part of 
all manufacturers would put each one in a much stronger 
position. 

A few suggestions as given below present themselves at this 
time, each one of which, if adopted by one or two individual 
firms, would probably result in serious disaster, but if con- 
scientiously adopted by all firms would undoubtedly have a 
mutually beneficial result. 

If a turbine is bought by a pump or blower maker, said 
purchaser must accept the machine on leaving the maker's 
works as having met all its guarantees (as in the case of re- 
ciproeating engines and motors). If, however, subsequent 
performance warrants a test to determine the performance of 
the turbine, said test must be arranged for and carried out 
at the expense of the purchaser. The expenses of a repre- 
sentative of the turbine maker, who must be present, to be 
included. If the tests show conclusively that the turbine has 
failed, then all the expenses are automatically transferred to 
the turbine maker, and he is to be allowed, say, two months 
to remedy the faults of his apparatus before rejection. 

If a test on sight is impossible, the maker can demand that 
the machine be returned to the works, where a witness test 
‘an be made in the presence of the purchaser's representa- 
tive, the purchaser paying all expenses, including freight, if 
the machine on test is not at fault, and vice versa, as above. 

Neglecting the few instances where both ends of the ma- 
chine fail, there should be no such thing as dividing the 
expenses. The machine is right or wrong, and the responsible 
party should pay all. Cases are on record where a hard and 
fast rule of this kind would have eliminated years (not 
months) of controversy over the equitable division of expenses. 
If the respective parties cannot come to terms, then they 
should agree to take the decision of an arbitrator mutually 
agreed upon. As soon as any controversy arises his services 
should be sought immediately, and not as at present (when 
this course has been adopted) after months of expensive hag- 
gling, with the resulting hard feeling that this invariably 
creates. 

If the customer disputes the performance of the whole out- 
fit, it rests with him to conduct the necessary tests at his own 
expense, with the same adjustment of costs as above, the 
makers’ engineers to be invited to all such tests. 


In all cases of trouble, the customer must first of all see 
to it that he notifies the right party, i.e., the master contractor. 
If the turbine breaks down, and the unit is bought from a 
pump maker, it is primarily the duty of the pump maker to 
apply the remedy. All dealings with the customer must be 
through him. Again, if a machine is bought F.O.B. factory 
from a reputable concern, and trouble is experienced after 
erection and the services of an expert are requested, the request 
should be sent by a responsible member of the purchaser’s 
firm, and be considered in the hght of a formal order covering 
said expert’s expenses. If the trouble is due to defects in 
the apparatus, the manufacturer cannot send in a bill and 
expect any repeat orders. 
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One of the hardest propositions the manufacturer is con- 
fronted with today is to collect for expenses when the trouble 
has been entirely due to the engineer’s absolute neglect of the 
instruction book furnished with the machine, or other cause 
for which the manufacturer should in no way be held responsi- 
ble. If all makers could see their way to adopt a policy of 
this kind, requests for men by irresponsible under-engineers 
would rapidly decrease. The ftaet is that if the engineer knows 
at the outset that if the trouble is caused by his own negli- 
gence and the expense is going to be charged against him, he 
is naturally going to make sure of his ground before he risks 
the displeasure of his superiors by showing his incompetence 
to adjust the machine, or runs up unnecessary bills in his de 
partment. 

In like manner the subcontractor must expect a formal 
order from the master contractor for any expert services. 

In conclusion, this is not a matter that coneerns only the 
manufacturer from a financial standpoint. It coneerns the 
purchaser, inasmuch as the selling price of the apparatus will 
be reduced. It also concerns the manufacturer from the stand- 
point that any advance along the lines suggested cannot have 
any other effect than to eliminate unpleasant experiences with 
the customer and thereby increase the popularity of the tur- 
bine-driven unit. 

The Second Industrial Safety Congress of New York State 
will be held at Syracuse, N. Y., from December 3 to 6, under 
the auspices of the State Industrial Commission. Some of 
the topics to be considered are Safety from an Economie 
Standpoint as Well as a Humanitarian Proposition, What 
Part Does Labor Play in the Safety Movement? Disciplining 
Careless Workmen—How the Employer Feels About It and 
llow the Employee Feels, and Safety Committees, Their Scope 
aud Benefit. The headquarters of the congress will be at the 
llotel Onondaga. 

Suggestions addressed to owners and managers of power 
plants for the economical use of coal have been prepared by 
the Committee on Coal Conservation of the Chamber of Com- 
meree of the United States, which is working in conjunction 
with the Council of National Defense. The cost of coal for 
the generation of power, the committee points ont, has in 
many instances not had the same consideration as other costs 
because coal has been cheap and abundant, so that cheap coal 
and cheap labor sometimes made it apparently economical in 
dollars and cents to install and operate an inefficient plant. 
Coal and labor are now expensive and conditions make it im- 
perative for every owner or manager of a power plant to 
examine into the cost of the power his establishment uses, the 
economy with which it is generated and applied and the in- 
crease in efficiency that is possible. 

Most users of coal can join in promoting eflicieney of coal. 
Railways have made real progress in firing locomotives; they 
ean often go farther. Gas workers can generally effect fur- 
ther saving by using careful technical direction. Manufactur- 
ing plants of every degree can show great results in the 
aggregate. 

The Bureau of Mines, on behalf of the Federal Government, 
has gathered a great deal of information about the use of coal 
and has expert advice to give regarding means of economy. 
Several publications, in which the Bureau of Mines has em- 
bodied the results of its experiments and made practeal sug- 
gestions based upon expert observations and conclusions of its 
staff and other engineers, are now available and a list can be 
obtained by application to Director Van H. Manning. 
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RECENT DEVELOPMENTS IN BALANCING APPARATUS 


By N. W. AKIMOFF, PHILADELPHIA, PA. 


Member of the Society 


INCE my paper was presented on the subject of Dynamic 
Balance, certain improvements have been made in the 
machine there deseribed; and an entirely new machine based 
on new methods of balancing has been developed. 
The principle of the original machine is indicated in Fig, 1, 
lathe bed 
hinged at one end and supported by a spring at the other. 


which shows a which takes the form of a beam 

The body to be tested must first be brought into statie balance, 

after which it is rotated in bearings supported by the beam. 

At the body is dynamically un 

balanced its rotation will cause —- 

the beam to vibrate in a ver- 

tical plane with a period of 

oscillation equal to the period 

of rotation of the body. 
Suspended from the beam is 

a seeond body in the form of 

a so-called squirrel cage con 
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number of 


sisting of two. cireular 


carrying an even 
rods so arranged as to slide in static balance. 


disks. The 


rotates in unison with the body 


holes in the cage 
to be tested and a state of un 
balance in this body introduces 
a centrifugal eouple which is 
neutralized by displacing the 
rods in the cage until an equal 
compensating couple has been 
introduced. The distances that 
the reds are displaced serve as 
a measurement of the amount 
of unbalance to be provided for and counterbalanced in the 
piece under test. 

The improvements upon this original machine, referred to 
above, are as follows: 


a The substitution for the cage of a two-point element con- 
sisting of two disks, A and B, each with a pin projecting 
from its face, as shown in Fig. 2. The disk A is fixed to 
its shaft and the disk B is arranged to slide on the shaft 
through the use of a feather key f. It is clear that when 
the two disks are in contact they will balance each other; 
but when separated they will introduce a certain centri- 
fugal couple according to the weight of the pins and the 
distance between the disks, which latter can be varied 
while the apparatus is in motion. 


b A planetary arrangement by which the relative angular 
position of the body and the disks (or cage) can be varied 
while the machine is in operation. 


e The application of a principle whereby the disks (or cage) 
may be arranged to answer the problem of static balance 
as well as dynamic balance. 

The new methods which have been developed and applied in 
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Improvements have been made by the author 
upon the balancing machine described by him 
in a paper presented before the Society in 1916. 
They are based mainly on a revision of his 
former method for securing static balance in a 
body used as a step in the process of determin- 
ing its dynamic balance. 
given to show mathematically the lack of pre- 
cision in ordinary methods for obtaining such 


The author uses a clamp attached to the body at, say, 
to be balanced, whereby a centrifugal force is 
introduced when the body is rotated, for the 
purpose of neutralizing the static or dynamic 
unbalance of the body. 
ing the motion of the rotating body, either the 
static or dynamic unbalance, or the combina- 
tion of both, may be accurately measured 
through the adjustment of the clamp. 


a new type of machine for combination static and dynamic 
balancing will be referred to later. 
STATIC BALANCE 
As a result of a great deal of study of the problem of static 
balance, I have been foreed to admit, in common with many 
other engineers, that too much has been taken for granted 
in relation to this subject. Static balance is not a trifling 
problem to be solved easily by placing a rotating body on 
parallel ways or rollers, as 
has commonly been supposed, 
While it is true that statie bal- 
without 


anee can be found 


much trouble in the case of 
bodies of light weight or where 
the operating speeds are com 
paratively slow, there are other 
cases which are much more dif- 


Two formulae are 
ficult. 


For example, consider 
a wheel whose weight 
50 Ib. or so, 
10,000 


is about running 
rp.m.; or a 
turbo-rotor whose weight is 10,- 
000 Tb. and whose speed is 3600 
Neither of these extreme 
handled 


with any degree of success by 


r.p.m. 


By suitably constrain- eases can possibly be 


placing the bodies on ways; 


and vet, unless static balance 
is perfect, no dynamic balane- 
ing machine can be expected to 


give reliable results. 


STATIC BALANCE BY MEANS OF PARALLEL WAYS 


It may be well to point out that in balancing by the aid 
of parallel ways there is a limit to the load which can be 
safely borne by the journals in contact with the ways. A 
safe load for each journal appears to be 750 lb. per inch of 
width, per inch diameter of journal.’ For instance, if the 
ways are 11% in. wide and the journal diameter is 10 in., then 
each side will carry almost 12,000 lb. without any danger of 
forming permanent flat spots, 

It would be of interest if one could estimate the sluggish- 
ness of action of a body on the ways under different condi- 
tions. The older theories of rolling friction, as proposed by 
Coulomb, Morin and Dupuit, do not seem to lead to very 
reliable results. Reésal’s formula’ is probably much more 
reliable and is here reproduced in simplified form (steel on 
steel) : 


f = 0.056 1/(1 + 79/D) 


where f is the length of the flat contact of shaft with the way 
and D is the diameter of shaft, both in inches. It appears that 


1 According to the writer's remembrance, this figure was first given 
him by the engineers of the Standard Roller Bearing Co. many years 
ago, and has since been revised by him in connection with other prac- 
tical data which he was able to gather from different sources. 


2? Résal, Traité de Mécanique Générale, T. 11, p. 6. 
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the weight does not enter into the formula, and in general 
its results should not be considered as extending to extremes, 
but only as characterizing the average run of things as they 
are met with in practice. 

The diagram in Fig. 3 has been roughly plotted to illustrate 
the probable sluggishness or residual unbalance which may 
remain in a body that has been brought into apparent balance 
by testing on ways. The chart is based on Résal’s formula, 
and, as it is intended simply to illustrate the meaning of 
the formula, values have been exaggerated by plotting shafts 
of small diameter against weights altogether inconsistent there- 
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with. The chart is easily read: for instance, if a rotor weighs 
4000 Ib. and diameter of its shaft is 6 in., then the residual 
unbalance may be as great as 480 ounce-inches, or say, 24% lb. 
on a 12-in. radius. It is useless to put a body statically un- 
balanced to such an extent (or even to 50 per cent of this) 
on any dynamic balancing machine. Satisfactory results 
cannot possibly be derived from such tests. An actual case 
of residual unbalance, typical of many others, is of a shaft 
having a diameter of 2,); in., a weight of 66 lb. and a 
residual unbalance of 0.844 ounce-inches. The width of the 
balancing ways was ¥; in. (east iron chilled and ground). 
Considering the phenomenon of rolling friction from the 
standpoint of higher theories of elasticity (Hertz), the fol- 
lowing tentative formula was derived for residual unbalance: 


M = 0.0004648 P Vv PD 


where M is the residual moment in ounce-inches, P the weight 
per unit of contact length (that is, per inch of combined 
width of ways), and D the diameter of shaft in inches (steel 
on steel). The be rather 
tentative, but with the advent of a machine capable of estab- 
lishing perfect static balance it. will not take long to find 
more reliable values for it. 

According to this formula, if an armature weighed 12,000 Ib. 
and had a shaft diameter of 8 in., the sluggishness or residual 
balance when placed on ways 1 in. wide, would be: 


M = 0.0004648 6000 \/ 6000 K 8 = 614 oz-in. 


or over 3 lb, on a 12-in. radius. At 3600 r.p.m. the centri- 
fugal foree due to such residual unbalance would be more 
than 14,000 Ib. 


constant may be considered to 
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USE OF CENTRIFUGAL FORCE IN BALANCING 


As previously stated, my earlier machine for dynamic 
balancing was based on the introduction of centrifugal couples, 
created by the operator to offset the effect of the disturbing 
the 
body. Likewise, a machine for static balancing can be based 


centrifugal couple, constituting unbalance in rotating 
on the same principle, but long study of the subject has led 
me to the conclusion that the whole problem of balance, static 
and dynamic, can be reduced to the principle of a single 
Such 
centrifugal force can be created by the operator, within a 


centrifugal force acting on a properly constrained body. 


rotating body, by such means as, for instance, the clamps 
4 and 5). As 


will be explained, such clamps may be used to offset the 


of which two designs are here shown (Figs. 


effect of static or dynamic unbalance in a rotating body, as 
the case may be, and to record the extent of such unbalance. 
They should be carefully made and so calibrated that the 
centrifugal force may be given as a function of some linear 
dimension, read directly or measured by an accurate scale. 
The first clamp is easier to make and check for accuracy; 
while the second design is much handier for quick adjustment 
on the shaft of a rotating body. 


MEANS FOR SECURING STATIC BALANCE 


In order to register the effect of static unbalance of a 
body, or the correction introduced by means of such a clamp 
as -deseribed, the body must be placed in such a condition 
that its oscillations are emphasized or magnified to an extent 
that will be visible to the eye; otherwise its unbalance, even 
if considerable, will not be noticeable and will only result in 


(RESALS 
FORMULA) 


RES! DUAL STATIC UNBALANCE, 07-IN. NOT SHOWN BY PARALLE 


PROBABLE RESIDUAL UNBALANCE OF BopIBbS BALANCED 
Ways 


Fig. 3 
ON TESTING 


increased pressure on the bearings. Thus, in a badly unbal- 
anced automobile engine, it is most often possible to pick out 
a range of speeds where the engine will appear to work 
smoothly; and many an electric motor with badly unbalanced 
rotor will apparently run well, simply because its speed may 
be far away from that which would insure synchronism of 
the rotation with the oscillation of bearing supports. 

Now, suppose we have a frame, suspended as shown in 
Fig. 9, and capable of a certain period of swinging oscilla- 
tion. If the body, statically unbalanced, is operated at a 
speed corresponding to the period of oscillation, the oscilla- 
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tions of the frame will become violent, and can be readily 
registered by any suitable dial-gage indicator. Here the body 
is imposing its own period on the frame, which thus per- 
forms what are known as forced vibrations of the same period. 
Our task is then to adjust the speed of the body so that the 
period of such forced oscillation will be equal to that of the 
natural oscillation of the frame and body (at rest). 
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enough to see that a clamp k can always be so adjusted, both 
angularly and as regards its off-center position, so as to 
nullify the oscillations of the frame, thereby solving the 
problem of static balance. No matter how heavy the body, 
it is always possible to place it into most minute balance by 
this method, where ordinary parallels would be altogether 
inoperative. 
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BY A CENTRIFUGAL Force. 


In Lord Rayleigh’s remarkable book’ a most lucid explana- 


tion is given of this phenomenon of “step” or synchronism. 
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Lord Kelvin’s well-known device called a “ vibrometer” js 


likewise based on this very principle. Of course, it is easy 
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DYNAMIC BALANCE 

As regards dynamic balance, due, in a statically balanced 
body, only to the presence of a centrifugal couple, the fol- 
lowing remarks can be made: In the first place the “ theory ” 
that this centrifugal couple is due to the fact that the centers 
of gravity of both halves of the body, cut through its center 
of gravity, do not lie on the axis of rotation, is radically 
wrong. Take for instance a skeleton body shown in Fig. 6. 
Its center of gravity is exactly on the axis of rotation, as 
also are the individual centers of gravity of each half, to 
the right and to the left from A to B. 
would be manifestly out of balance (dynamically). 


Yet such a body 
Inversely, 
a body would readily be imagined to be both in statie and 
dynamic balance, although each of its halves were statically 
out of balance. The only correct way to characterize dynamic 
balance is to say that the products of inertia, containing the 
axis of rotation, vanish’; or, to put it practically, that there 
is no centrifugal couple in any axial plane. 

In the next place, if we constrain (pivot) one end of a 
rotating body (statically balanced but dynamically out of 
balance) while the other end is arranged to float in a bearing 
supported by springs so that it may move, say, in a horizontal 
plane, Fig. 7, then the oscillations of the body will be angular, 
as from A to B. Under these conditions the observer will be 
tell the 
(centrifugal) acting somewhere on the body or to a centrifugal 


unable to whether vibrations are due to a force 


couple, unless he knows beforehand that the body is in perfect 
static balanee, under which conditions the vibratory effect ean 


be due only to dynamic unbalance. This being the case, in 


1 Theory of Sound. 
2 Slocum, Theory and Practice of Mechanics, p. 297. 
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view of the reaction of the constrained erid, it is perfectly pos- 
sible to balance the effect of a centrifugal couple by means of 
Thus, in Fig, 8, if it is assumed that the 
dynamic unbalance is due to the couple a-b, it will always 


a centrifugal force. 


be possible to select a centrifugal force ¢, such that it will 
quiet the vibrating body, and because of its known distance 
from the bearing B, establish the exact value, sign and angular 
position of the disturbing centrifugal couple a-b, 

It is thus clearly seen that it is possible to utilize a centrif- 
ugal force to good advantage in finding both statie and 
dynamie unbalance of bodies; and combining the principles 
illustrated in Figs. 7 and 9, we have a combination static and 
dynamie balaneing machine, of which the scheme is as follows: 


DESCRIPTION OF IMPROVED MACHINE 
A frame F, Fig 10, supports the bearings B and C, which 
carry the body. The frame has a swinging period of its own. 
The bearing C may either be locked, so that it acts exactly 
like the rigid bearing B; or else it may be allowed to float in 
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Fig. 11 CompBinep Static aND DyNaMiIc BALANCING MACHINE 
a vertical plane, bringing into play certain resistances 
(springs) opposing its deflection from the neutral (vertical) 
position. The correcting centrifugal force is indicated by k. 

Such a system is known in dynamies as a system with two 
degrees of freedom, in general being capable of two kinds of 
motion: swinging of the frame, the bearing C being main- 
tained rigid; and swinging of the bearing C, the frame F 
being maintained rigid by such means as brackets S; while 
the most general motion consists of a combination of these 
two motions. 

The operation of such a combination machine is very clear. 
In order to secure static balance we lock the bearing C and 
unlock the frame supports S. Then, by properly adjusting 
the magnitude and direction of k we can reduce to zero the 
bodily oscillations of the frame /’, thus establishing the exact 
value and sign of static unbalance in ounce-inch units. As 
soon as this has been corrected, we lock the frame F and 
unlock the bearings C, when the same centrifugal force k, 
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created by a suitable adjustment of the clamp as explained 
above, can be made to correct the body for dynamic unbalance, 
as illustrated in Fig. 7. The advantage of basing the results 
on the centrifugal foree instead of on a centrifugal couple 
is manifest, the former being a fundamental, and the latter 
a derived, unit, so that the former is capable of much greater 
aceuracy in adjustment and of more direct application than 
the latter. 

Fig. 11 illustrates a balancing machine built in aceordance 
with the seheme of Fig. 10. The yielding support, clearly 
shown on the right, has means for easy adjustment of its 
period, as likewise has the frame itself. The motor is of 
16 hp. capacity and operates the body, through a ecounter- 
shaft, by a rubber belt. The balancing clamp is seen on the 
extreme right of the crankshaft. The oscillations are read by 
means of ordinary Starrett dial gages, graduated in thou- 
sandths of an inch. The precision which can be secured on 
such a machine is almost uncanny; it enables one to see the 
sluggishness of the method of balancing on ways and there- 
fore the absolute lack of precision of dynamic balance that 
might be based on such results. A well-designed clamp is 
very easily handled and its correct position can be established 
in a few minutes. Its indications are capable of tabular 
interpretation, so that the operator has merely to carry out 
the simple instructions, worked out beforehand. Of course, 
it is clear that such a machine can be built for any size of 
body, or for any speed that may be desired. 

Two minerals not heretofore known to science have been 
discovered at Crestmore, Cal., according to a bulletin issued 
yesterday by Prof. Arthur Eakle, department of geology, Uni- 
versity of California. Professor Eakle 
discoveries respectively “ crestmoreite ” 


has christened the 
and “ riversideite.” 
The first is described as a new hydrous basie orthosilicate, 
containing small amounts of other oxides in place of silica. 
The latter is a hydrous lime sulphate. 
ing Tribune, October 31, 1917, p. 1. 


Minneapolis Morn- 


A report on the deterioration in the heating value of coal 
during storage, covering a five-year period, has just been issued 
by the Bureau of Mines, Department of the Interior, as Bul- 
letin 136. The tests show that the amount of deterioration 
has commonly been overestimated. Except for the subbitu- 
minous Wyoming coal, no loss was observed ir outdoor 
weathering greater than 1.2 per cent in the first year, or 2.1 
per cent in two years. The bulletin, of which the authors are 
Horace C. Porter and F. K. Ovitz, may be obtained free of 
charge by addressing the director of the Bureau of Mines, 
Washington. 

Roughly, two pounds of seasoned wood have a fuel value 
equal to one pound of coal, according to experts of the United 
States Forest Service. Different kinds of wood have different 
fuel values, and in general the greater the dry weight of a 
nonresinous wood the more heat it will give out when burned. 
For such species as hickory, oak, beech, birch, hard maple, 
ash, locust, longleaf pine or cherry, which have comparatively 
high fuel values, one cord, weighing about 4000 Ib., is required 
to equal one ton of coal; it takes a cord and a half (a total 
weight of 4500 lb.) of shortleaf pine, hemlock, red gum, 
Douglas fir, sycamore or soft maple, which weighs about 3000 
lb. a eord, to equal a ton of coal; while of cedar, redwood, 
poplar, catalpa, Norway pine, cypress, basswood, spruce and 
white pine, two cords, weighing about 2000 Ib. each, or 
4000 Ib., are required.—Power, November 13, 1917, p. 657. 
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EXPENSES AND COSTS 


By H. L. GANTT, NEW YORK, N. Y. 


Member of the Society 


ba determining the cost of a manufactured article, should 
we include all the expense incurred while that article is 
being manufactured, or should we include only those expenses 
which contribute to its production ? 

It does not require any knowledge of cost accounting, book- 
keeping, or other office art to enable the practical man to say 
that costs should include only those expenses needed to pro- 
duce the article in question, and that those people who insist 
on including in their costs expenses which do not contribute 
to the production of the article are simply trying to recover 
from the public through a higher selling price the expenses 
which they incur through inefficiency and waste. 

All cost figures may be divided into three parts: 


a Expense for material 
b Expense for labor 
e Overhead expense, or “ burden.” 

There is no great difficulty about getting the expense for 
material and the expense for labor, and most concerns get 
these elements quite accurately, but there is a great variety 
of opinion as to what the “ burden” charge on any particular 
work should be. 
into two parts: 


This overhead or “ burden” may be divided 


a That which is incurred through simple ownership or rental 
of the plant and keeping it ready for operation 

b That which is incurred by operating the plant, exclusive 
of direct labor and material. 

Analyzing further the meaning of the term “ burden,” we 
see that the first part is made up of ownership or rental of 
The 
second part consists of the expense of operating the various 
machines, which consists of such items as power, oil, waste, 


a number of machines or work benches, properly housed. 


repairs, ete. 

Inasmuch as the rental which we should pay for the plant 
is made up of the rental of the individual machines and work 
spaces, we must be able to determine the proper rental for 
each of these in order to form an intelligent idea of the proper 
rental for the whole plant. In the same way we can determine 
the amount of supervision, power, oil, and waste needed to 
run these machines individually. 

Working along these lines, we are able to determine for 
each machine in the factory both an idle- and an operating- 
expense rate. 

Any article manufactured on a machine should undoubtedly 
bear the operating-expense rate for the time during which the 
machine was operated on it. 

The expense of maintaining the machine in idleness during 
the time it was not operated cannot legitimately be charged 
to the work done while it was operated, and should be put into 
another account. 

We thus see that in every plant there are to be considered 
two kinds of burden: 


a That which produces goods and which ean legitimately be 
charged to the cost of those goods, and 

b That which produces nothing, and must be put into some 
other account. 
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In the past it has been too much the fashion to put these 
two kinds into one account and make the product bear both. 
This has led to so much confusion, and is so evidently wrong, 
that it is not worth discussion. 

On the other hand, a careful consideration of the expense 
incurred while the plant is idle leads to very fruitful results: 
first, through an attempt to find out why the plant is idle, and 
then through an attempt to eliminate the causes of idleness, 
which are lack of work, lack of help, lack of material, repairs, 
ete. 

Without going into the details of those subjects, it may be 
readily appreciated what advantages will be derived from a 
careful study of each of these causes. 

This general view of the cost question leads to a further 
simplification of the problem which is worthy of careful con- 
sideration. 

First, the expense of owning and maintaining a certain 
machine in idleness properly equipped for efficient operation 
should be substantially the same in any part of the country 
where the machine could be bought at substantially the same 
price. 

Second, the amount of power, oil, waste, and repairs, and 
even supervision, of a certain machine should be substantially 
the same in any part of the country, if it were engaged upon 
substantially the same kind of work. 

Following these lines of thought, we readily see that a stand- 
ardization of cost methods and of costs is possible, which was 
unsuspected a few years ago. 

While the writer and those with whom he has been associated 
have done quite a good deal of work on these lines, and while 
the results have been satisfactory to a degree that was entirely 
unanticipated, he does not yet feel that the matter has been 
developed to such a degree as to warrant detailed publication. 
The faet, however, that the Federal Government has placed 
sO many contracts on a “cost plus” basis, leads him to set 
forth these ideas, which are the only ones which seem to him 
to give promise of avoiding an almost intolerable situation 
resulting from a complication of interests which is bound to 
arise in the near future. 

It seems to the writer that much of the confusion on the 
subject of costs in the past has been due to a misconception 
of the subject. The intimate relation between production and 
costs has not been sufficiently recognized, for the accountant 
has looked upon costs as a bookkeeping proposition, whereas, 
in truth, costs are much more closely connected with engineer- 
ing and production than with the subjects of bookkeeping and 
accounting. 

If the engineer will recognize this fact and insist that money 
spent without any corresponding production must be kept 
separate from that which was productive, either directly or 
indirectly, many of the apparent contradictions with which we 
are so frequently faced will be eliminated. 

As soon as we establish these methods, the following ques- 
tion is immediately put to us by the accountant and financier, 
“What are we going to do with this expense of idleness?” 
they having never before realized that it cost something to be 
idle. 

My frank answer to that is that I do not know. Moreover, 
I don’t care, provided they do not charge it to me in the prod- 
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ucts which I buy from them. My recommendation, however, 
would be that they see how they ean eliminate such expense 
by proper managerial methods. 

I am perfectly aware that it is extremely difficult to elim- 
inate all of such expense, but I am also aware of the fact that 
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it is extremely easy to eliminate a large proportion of it. The 
solution of this problem is one of the economic questions which 
the war will shortly force to our attention, and I insist that it 
is primarily a question to be solved by engineers rather than 
by financiers. 


APPARATUS FOR COOLING, DRYING AND PURIFYING AIR 


By W. J. BALDWIN, NEW YORK, N. Y. 
Member of the Society 


HE necessity for removing dust and other impurities 

from the air needs no amplification from me, as we all 
recognize the advantages of pure air and nearly all strive in 
every way to obtain it. 

The ordinary meaning of the term pure air, however, should 
be amplified, and when it appears in a contract it should mean 
more than that the air should not be fouled by the human 
breath and by exhalations from the human body. The engineer 
must not be content when making an examination within an 
enclosed structure simply to report that the air is maintained 
at some common standard of purity of contamination, ex- 
pressed by the number of times 
the CO, within the room is in 
excess of the standard, good or 
bad, found to exist outside the 
enclosure. Such a_ standard 
gives only an approximate idea 
of the condition of the air with- 
in the enclosed space, and it is 
the roughest approximation un- 
der the common acceptance of 
the term. 

Presumably there is no pure 
air near the surface of the 
ground, nor in the atmosphere 
of cities. The best we have ex- 
ists at the tops of mountains, 
or on the ocean, but even this 
we are unable to standardize. 

Air with about two parts of 
CO, in 10,000 is considered 
good, no matter where we find 
it; but in cities where much 
coal is burned the proportion is higher, and may rise to as 
high as 10 parts of CO, in 10,000. An increase from 2 to 4 
parts in 10,000 for enclosed spaces above the outside condi- 
tions has been considered good, even for schools and hospitals, 
and very good for workshops. 

These conditions, however, do not comprise the whole 
problem. Further effort should be directed toward drying air 
by some simple mechanical process. In attempting to free air 
from an excess of humidity, which is often as much of an 
impurity as are the other forms of contamination, I have the 
following data to offer: 

About two years ago I worked to perfect an apparatus’ that 
eould be put in the porthole or the dead light of a ship and 
would exclude the rain or spray, while freely admitting large 


m a chimney. 


An account of this apparatus, with illustrations, appeared in the 
Proceedings of the American Society of Heating and Ventilating En- 
gineers, January 1917. 
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This paper describes an apparatus for purify- 
ing air and regulating its temperature and hu- 
midity by mechanical means. In principle it 
consists of the use of a cold spray for the puri- 
fication process, after which the excess moisture, 
together with particles of dust, excess CO.,, etc., 
are separated from the air by centrifugal action. 
in one of its original forms the device was ap- 
plied to the porthole of a ship fer the purpose 
oj drawing into the cabin large quantities of air 
vut excluding rain or spray. It has also been 
used to remove CO, from vitiated air, as in the 
compartments of a submarine, and for removing 
particles of dust from the gases of combustion 


quantities of air to the cabin of the ship, without admitting the 
water. This led to freeing the air of an excess of humidity. 

The experiments conducted with the preliminary apparatus 
for excluding rain or spray while freely admitting the air as 
in the case of a ship rolling heavily at sea, suggested the 
possibility of removing the excess of humidity in the air, 
particularly with a view to admitting air to the radio room 
of a ship, and not only exelude the rain and the spray but 
also regulating the humidity, so as to keep the air at some 
common standard of saturation as tar as humidity was con 
cerned. The purpose was to overcome a difficulty with the 
attuning apparatus of the re- 
ceiving and sending instru- 
ments, either at sea or in the 
higher atmosphere. 

This led to the design of an 
apparatus for a radio room on 
the lines already set forth, that 
would admit air not only sep 
arated from rain, salt spray 
and spume, but that would also 
condition or regulate the hu- 
midity within the room by 
keeping it at a common stand 
ard of humidity, regardless of 
the outside changes. 

Cold water in the spray form 
will do this provided the spray 
ean be gotten rid of after it has 
combined with the excess of hu 
midity (steam in the air) and 
then separated from the air by 
some practicable form of ap- 
paratus that is simple, and that oceupies small space. 

While a shower of rain will clear the atmosphere, the 
elements of nature have all outdoors in which *o set up the 
apparatus for such a result. The cabin of a ship or a radio 
eabinet is infinitely small in comparison with all outdoors, 
yet a similar result can be achieved in a space as small as a 
eabin or radio cabinet. 

To accomplish this I used a cold-water spray apparatus 
similar to one I had designed two years earlier for the purpose 
of precipitating the CO, when found in great excess in a 
confined space, as in the hold of a submarine, when forced to 
stay a long time under water. 

In this machine a spray of potash water was used in connee- 
tion with a mechanical dust precipitator for the purpose of 
seizing on the earbonie acid in the air and throwing it down 
so as to eliminate the CO, at the dust and water discharge of 
the apparatus. 

It was proposed to put the apparatus in a bulkhead; the 
discharge side of the apparatus coming into the air of the 
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living quarters, the air freed of its CO, being foreed backward 
again into the chamber of greatest vitiation, thus forming a 
evele. 

In the general experiments it was found that a prepared 
spray of chemical liquid or even cold water not only seized on 
the dust but on other gases in the air, with which the chemical 
in the spray would combine, and that a pure-water spray 
turned into the apparatus would keep the humidity of the air 
constant by suitable regulation of the temperature of the water 
spray. In a room at 90 deg. fahr. and a humidity of almost 
90 per cent we could drop the humidity to 45 per cent by 
reducing the temperature of the spray to 70 deg. fahr. 

A simple form of the apparatus arranged for cooling a 
room is shown in Fig. 1. The apparatus from the inlet to the 


Section 


Fic. 1 APPARATUS FOR PURIFYING AND COOLING THE AIR OF 
A Room anp ALSO THE Usep 
IN Various OTHER ForMs OF THE DEVICE 


Fig. 2 Apparatus ATTACHED TO PORTHOLE OF SHIP FOR 
ApMITTING AIR AND ExcitupInG RaAtn or SPRAY 


line X-Y is an ordinary fan or blower F’, and the downward 
extensions of the fan blades or wings W are necessary to 
accelerate the rotary motion of the air. 

The rotor RF is a rotating hoop of permeable metal, against 
the inner side of which the air is thrown with all its impurities. 
If the heavy particles in the air, such as dust, mud or particles 
of water, strike into the perforations of the hoop, they pass 
through into a quiet space formed by the outer ease C. Or, if 


they strike on the solid part of the hoop, they are rubbed 
through the nearest holes by the forward movement of the air. 
They then pass into the quiet space (, drop down within it, 
and escape by the pipe or pipes P into the tank. 

The air does not escape with the heavy particles, as might 
appear at first, for the lower ends of the pipe legs are sealed 
by the water in the tank. The tank may be of any shape, or 
there may be no tank, the separated particles going to a waste 
pipe. 

The greater the velocity of the rotor R the more efficient is 
the apparatus. A speed of 5000 ft. per min. is very praec- 
ticable, but 10,000 is not excessive, either from the point of 
bursting or for any other reason. 

The fan gives the same statie pressure as any other 
centrifugal blower of equal diameter and speed and requires 
only equal power for equal work, and the power required for 
separation and friction is considerably under 25 per cent of 
the blower power required to move the air. 

The device as described above illustrates the principle of 
the various types of apparatus, whether used for taking the 
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Fic. 3. APPLICATION OF APPARATUS TO BASE OF CHIMNEY 
FOR REMOVING ParTICLES OF Dust FROM 
GASES OF COMBUSTION 


dust from the air, the CO, from a chimney or an enclosed 
space, the excess of humidity from the air, throwing down fog, 
cooling and moving air, ete. It will be noted that the ice in the 
upper tank serves both as a cooling medium and for the 
supply of cold water, broken into spray by the rapid motion 
of the fan, for the purification of the air. 

In Fig. 2 is shown a type of the apparatus as developed for 
use in the porthole of a ship, and in Fig. 3 a horizontal design 
for the removal of dust particles from the gases of combustion 
in a chimney. 


France and England freely acknowledge that they greatly 
decreased their efficiency by sending their scientifie men to 
the trenches. Although they have since withdrawn most of 
those still alive and are now using them in special service, 
the dearth of technically trained men has been and is severely 
felt. 


The American Association for the Advancement of Science 
and many national scientifie societies affiliated with it will 
hold its seventieth meeting in Pittsburgh, Penn.. from Deecem- 
ber 28, 1917, to January 2, 1918, under the auspices of the 
University of Pittsburgh, the Carnegie Institute. the Carnegie 
Teehnieal Schools and other institutions. 
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REVISION OF BOILER CODE 


HE Council of the Society directed that a hearing be 

conducted in accordance with the recommendation in the 
Boiler Code that a meeting at which all interested parties 
may be heard be held at least once in two years to make such 
revisions as may be found desirable in the Code and to modify 
the Code as the state of the art advances. The first of these 
meetings was held at the Society’s headquarters in New York, 
December 8 and 9, 1916. 

The Council also directed that the proposed revisions in 
the Boiler Code be published in THe JourNAL with the re- 
quest that they be fully and freely discussed, so as to make 
it possible for any one to suggest changes before the Rules 
are brought to the final form and presented to the Council 
for approval. Discussions should be mailed to Mr. C. W. 
Obert, Secretary of the Boiler Code Committee, 29 West 39th 
Street, New York, N. Y., and they will be presented and 
acted on by the Boiler Code Committee. 

Revisions formulated by the Committee earlier in the year 
were published in the June 1917 issue of THe JOURNAL, pages 
517 to 522, and in the August 1917 issue, page 705. The re- 
visions which follow are divided into two parts, namely: 
Part I, Modifications of the Proposed Revisions published in 
the June and August issues (the modifications being made 
to conform with recommendations submitted to the Com- 
mittee by those discussing the proposed revisions), and Part 
II, Aditional Revisions proposed by the Boiler Code Com- 
mittee. 


PART I 


Modifications of the Proposed Revisions 
Published in the June and August 
Issues of Tue JourNAL 
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Par. 200. CHANGE Par. 200 TO MAKE IT READ AS FOLLOWS: 


200 Staybolts. The ends of screwed staybolts shall 
be riveted over or upset by equivalent process. Stay- 
bolts must be hollow or the outside ends of solid stay- 
bolts, 8 in. and less in length, shall be drilled with a 
hole at least 3-16 in. diameter to a depth extending at 
least 4% in. beyond the inside of the plates, except on 
boilers having a grate area not exceeding 15 sq. ft., or 
the equivalent in gas or oil fired boilers, where the drilling 
of staybolts is optional. Solid staybolts over 8 in. long, 
and flexible staybolts of either the jointed or ball and 
socket type need not be drilled. 


Par. 201. App To Par. 201 THE FOLLOWING: 


If the outstanding legs of the two members are fastened 
together so that they act as one member in resisting the 
bending action produced by the load on the rivets attach- 
ing the members to the head of the boiler, and provided 
that the spacing of these rivets attaching the members to 
the head is approximately uniform, the members may be 
computed as a single beam uniformly loaded and supported 
at the points where the through braces are attached. 


Par. 214. CHANGE Par. 214 TO MAKE IT READ AS FOLLOWS: 


214 Areas of Segments of Heads to be stayed. The 
area of a segment of a head to be stayed shall be the 
area enclosed by lines drawn 2 in. from the tubes and a 
distance d from the shell as shown in Figs. 13 and 14. 
The value of d used shall be the larger of the following 
values but not less than 3 in. 


(1) d=the outer radius of the flange, not exceed- 
ing 8 times the thickness of the head 
(2) d =5xXt 
VP 
d = unstayed distance from shell in inches 
t = thickness of head in sixteenths of an inch 
P =maximum allowable working pressure in 
lb. per sq. in. 


Where 


Par. 215. 


215 When the heads of drums of water tube boilers 
are 30 in. or less in diameter and the tube plate is stif- 
fened by flanged ribs or gussets, no stays need be used 
if a hydrostatie test to destruction of a boiler or unit 
section built in accordance with the construction, shows 
that the factor of safety is at least five. 


CHANGE Par. 215 TO MAKE IT READ AS FOLLOWS: 
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TABLE 4. SEVERAL REVISIONS HAVE BEEN MADE IN TABLE 4 
AND IT WILL NOW READ AS FOLLOWS: 


TABLE 4 MAXIMUM ALLOWABLE STRESSES FOR STAYS AND 
STAY BOLTS 


| Stresses, Ib. per sq. in 
| 


For lengths | For lengths 


Description of Stays 


between between 
supports not supports 
exceeding exceeding 


120 diameters! 120 diameters 


a Unwelded or flexible stays less than twenty diam- 
eters long screwed through plates with ends 


7,500 
b Unwelded stays and unwelded portions of welded 

stays, except as specified in line a and line c 9,500 8,500 
c Steel through stays exceeding 114 in. diameter. . 10,400 9,000 
d Welded portions of stays.. 6,000 6,000 
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Par. 231. CHANGE Par. 231 TO MAKE IT READ AS FOLLOWS: 
231 Mazimum Allowable Working Pressure on 
Truncated Cones. a. Upper combustion chambers of 


vertical submerged tubular boilers made in the shape of a 
frustum of a cone, when not over 38 in. diameter at the 
large end, may be used without stays if computed by the 
rule for plain cylindrical furnaces (Par. 239) making D 
in the formula equal to the diameter at the large end, and 
provided that the longitudinal joint conforms to the re- 
quirements of Par. 239. 


b. When over 38 in. in diameter at the large end, that 
portion which is over 30 in. in diameter shall be fully sup- 
ported by staybolts or gussets to conform to the provisions 
for staying flat surfaces. In this case the top row of stay- 
bolts shall be at a point where the cone top is 30 in. or 
less in diameter. 


In ealeulating the pressure permissible on the unstayed 
portion of the cone, the vertical distance between the hori- 
zontal planes passing through the centers of the rivets at 
the cone top, and through the center of the top row of 
staybolts shall be used as L in Par. 239, and D in that 
paragraph shall be the inside diameter at the center of the 
top row of staybolts. 
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Par. 239. INSERT AFTER THE FORMULA AND JUST PRECEDING 
THE EXAMPLE IN Par. 239, ELIMINATING THE PRESENT 
SENTENCE: 

Where the furnace has a riveted longitudinal joint, it 
may be of the lap type for inside diameters not exceeding 

36 in. for furnaces 36 in. or less in height or length, and for 

inside diameters not exceeding 30 in., irrespective of the height 

or length. Otherwise butt and strap construction shall be 
used. The efficiency of the joint shall be greater than: 
rx 


1250 
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Par. 246. As STATED IN THE JUNE ISSUE OF THE JOURNAL 
IT HAD BEEN DECIDED TO CHANGE Par. 246, To Par. 246a 
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Par. 253. CHANGE Par. 253 TO MAKE IT READ AS FOLLOWS: 


253 Drilling of Holes. All rivet holes and staybolt 
holes and holes in braces and lugs shall be drilled full size 
or they may be punched not to exceed 14 in. less then full 
diameter for material over 5-16 in. in thickness, and ¥% in. 
less than full diameter for material not exceeding 5-16 in. 
in thickness, and then drilled or reamed to full diameter 
with plates, butt straps, braces, heads and lugs bolted in 
position. Tack bolts for seams shall be not over 12 in. apart. 


Par. 255. THE ILLUSTRATION SHOWING FORMS OF RIVET 
HEADS THAT WILL BE ACCEPTABLE IS FG. 17a. 


Par. 268. CHANGE Par. 268 TO MAKE IT READ AS FOLLOWS: 
268 Threaded Openings. A threaded pipe connee- 
tion 1 in. in diameter or over shall have not 


less than the number of threads given in 
Table 7. 


TABLE 


s \ If the thickness of the material in the boiler 


Straight Base 
Button Head 


Cone Head 


Double Radius Button Head Steeple Head Countersunk Head 


Proportions may be larger or 1/10 smaller than those shown. 


Fillet under heads may be used but are not required 


Fig. 174 AccertaBLe Forms or Rivet Heaps 


AND TO ADD Par. 247, CALLING IT Par. 246b. SINCE THE 
PUBLICATION OF THE JUNE ISSUE OF THE JOURNAL IT HAS 
BEEN PROPOSED TO REVISE THIS NEW Par. 246b (FORMERLY 
Par. 247) TO READ AS FOLLOWS: 

b <A cast-iron header when tested to destruction, shall 
withstand a hydrostatic pressure of at least 1200 lb. per 
sq. in. and a malleable-iron header, 1500 lb. A hydrostatic 
test at 400 Ib. per sq. in. for cast iron and 500 lb. per sq. 
in. for malleable iron shall be made on all new headers 
with tubes attached. 

This has been referred to a Sub-Committee of the Boiler Code 
Committee on Malleable Iron for consideration. 


Par. 247. As IT WAS DECIDED TO CHANGE Par. 247 TO Par. 
246b, A New Par. 247 WAS PROPOSED AND PUBLISHED IN 
THE JUNE ISSUE OF THE JOURNAL. THE NEW PARAGRAPH 
CONTAINED TWO PARTS, a AND b. IT HAS BEEN DECIDED TO 
OMIT THE FIRST PART, 4, ENTIRELY, AND TO REVISE THE RE- 
MAINING PORTION SLIGHTLY, SO THAT Par. 247 WILL READ 
AS FOLLOWS: 

247 Where it is impossible to calculate with a reason- 
able degree of safety the strength of a boiler structure or 
any part thereof, a full sized sample shall be built by the 
manufacturer and tested to destruction in the presence of 
the Boiler Code Committee or one or more representatives 


of the Boiler Code Committee appointed to witness such 
test. 


is not sufficient to give such number of 
threads, the opening shall be reinforced by a 
pressed steel, cast steel, or bronze composition 
flange, or plate, so as to provide the required 
number of threads as shown in Fig. 18a. 


Button Head When the maximum allowable working 


pressure exceeds 100 lb. per sq. in., a flanged 
nozzle shall be used for all threaded pipe 
openings over 3 in. pipe size. 
Par. 269. CHANGE Par. 269 TO MAKE IT READ AS 
FOLLOWS: 

269 Safety Valve Requirements. Each 
boiler shall have two or more safety valves, 
except a boiler for which one safety valve 
having a relieving area of 34 sq. in. or less is 
required by the rules. 
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Par. 273. CHANGE Par. 273 TO MAKE IT READ AS 
FOLLOWS: 
273 Each safety valve shall be plainly marked by the 
manufacturer. The markings may be stamped on the 
body, east on the body, or stamped, etched, or cast on a 
plate or plates riveted to the body, and shall contain the 
following: 


a The name or identifying trademark of the manu- 
facturer 
b The nominal diameter with the words “ Bevel Seat” 


or “ Flat Seat” 
rhe steam pressure at which it is set to blow 


~ 


d The lift in inches of the valve dise from its seat, 
measured at a pressure 3 per cent higher than that 
at which the valve is set to blow 

The weight of steam discharged in pounds per hour 
at a pressure 3 per cent higher than that for which 
the valve is set to blow 


f A.S.M.E. Standard. 
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Par. 282. CHANGE Par. 282 TO MAKE IT READ AS FOLLOWS: 


282 For the purposes of inspection and to insure the 
valve being free, each safety valve shall have a substantial 
lifting device by which the valve may be raised from its 
seat at least 1-16 in. when there is no pressure on the 

boiler. 
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Par. 283. App To Par. 283 THE FOLLOWING: 

The seats and dises of safety valves shall be non-ferrous 
material. The seat of a safety valve shall be fastened 
to the body of the valve in such a way that there is no 
possibility of the seat lifting. 


. 284. 


284 Springs used in safety valves shall not show a 
permanent set exceeding 1-32 in. ten minutes after being 
released from a cold compression test closing the spring 
solid. The spring shall be so constructed that the valve 
can lift from its seat 1-10 the diameter of the seat be 
tore the coils are closed or before there is other inter 
ference. 


App To Par. 284 THE FOLLOWING: 


Pan. 286. CHANGE Par. 286 TO MAKE IT READ AS FOLLOWS: 

286 ~All flange dimensions shall conform to the Ameri- 
can Standard given in Tables 15 and 16 of the Appendix 
for the pressures therein specified except that the face 
of the safety valve flange and the nozzle to which it is 


attached may be flat and without the raised face for 
live 
1a | 


BRONZE OR STEEL 
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WROUGHT IRON 


Types oF BoILeR FLANGES AND 
pressures up to and including 250 lb. per sq. in. 
higher pressures, the raised face shall be used. 


For 


PAGE 75 

Par. 291. 

The lowest permissible water level for various classes 

of boilers shall be the location of the fusible plug as 
given in Par. 430 of the Appendix. 


App to Par. 291 THE FOLLOWING: 


Par. 292. A REVISION OF THIS PARAGRAPH WAS PUBLISHED IN 


THE JUNE ISSUE OF THE JOURNAL BUT IT HAS BEEN FINALLY 


DECIDED 'TO0 CANCEL THIS PROPOSED REVISION AND TO LEAVE 
Par. 292 as It STANDS IN THE 1914 EpITION OF THE 
Cope. THIS MATTER HAS BEEN REFERRED TO A SPECIAL 


Sup-COMMITTEE OF THE BOILER COMMITTEE. 
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Par. 299. 


299 Nozzles and Fittings. Flanged cast iron pipe 
fittings used for boiler parts, for pressures up to and 
including 160 lb. per sq. in., shall conform to the Ameri- 
can Standard given in Tables 15 and 16 of the Appendix. 
except that the face of the flange of a safety valve as 
well as that of a safety valve nozzle, may be flat and 
without the raised face. For pressures above 160 lb. per 
sq. in., steel cast or wrought steel fittings shall be used 
for boiler parts with exceptions specified in Pars. 9 and 
12. An allowable variation of 20 per cent from the 


CHANGE Par. 299 TO MAKE IT READ AS FOLLOWS: 


other. 


BUSHINGS 


THe JOURNAL 
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ange thickness required by Tables 15 and 16 may be 
made for steel cast and forged steel fittings, leaving the 
drilling of bolt holes unchanged. For pressures above 
250 lb. per sq. in., the flange thickness and the thickness 
of the bodies shall be inereased to keep within the same 
detleetion limits and to give at least the same factor of 
safety as the fittings specified in Tables 15 and 16. The 
flange of a safety valve may have a flat face tor pressures 
up to and ineluding 250 lb. per sq. in., and shall have a 
raised face at higher pressures; a safety valve nozzle 
may have a flat face for pressures up to and including 
250 Ib. per sq. in. and shall have a raised face at higher 
pressures. Tables 15 and 16 do not apply to flanges on 
the boiler side of steam nozzles or to flanges left by the 
manufacturer as part of the boiler, and do not apply to 
fittings designed as part of the boiler. 


Par. 307. CHANGE Par. 307 TO MAKE IT READ AS FOLLOWS: 


307 Blow-off Piping. A surface blow-off shall not ex 
ceed 14% in. pipe size and the internal and external pipes 
shall form a continuous passage, but with clearance be 

tween their ends and arranged so that 

the removal of either will not disturb the 
A properly designed brass or steel 
bushing as shown in Fig. 18a or flanged 
connection, shall be used. 


Par. 311. CHANGE Par. 311 TO MAKE IT READ 
AS FOLLOWS: 


311 a. On all boilers except thos 

used for traction and portable purposes, 
when the maximum allowable working 
pressure exceeds 125 lb. per sq. in., each 
bottom blow-off pipe shall have two 
valves, or a valve and a cock, and such 
valves, or valve and cock, shall be extra 
heavy, except that on a boiler having 
multiple blow-off pipes, a single master 
valve may be placed on the common 
blow-off pipe from the boiler, in which 
case only one valve on each individual 
blow-off is required. 
b. All traction and portable boilers shall have one 
bottom blow-off valve: when the maximum allowable 
working pressure exceeds 125 lb. per sq. in., the blow-off 
valve shall be extra heavy. 


Par. 315. 


THE JUNE JOURNAL AND ADD TO IT THE FOLLOWING: 


ALLOW THE REVISION TO STAND AS IT APPEARS IN 


In Fig. 18a is illustrated a standard form of flange to 
use on boiler shells for passing through piping such as 
teed, surtace, blow-off connections, ete.. and which per 
mits of the pipes being screwed in solid from both sides 
in addition to the reinforcing of the opening in the 
shells. 
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Par. 325. ALLOW THE REVISION TO STAND AS IT APPEARS IN 
THE JUNE JOURNAL AND ADD TO IT THE FOLLOWING: 


For traction or portable boilers, studs with pipe 
threads may be used. 
Par. 328. CHANGE Par. 328 TO MAKE IT READ AS FOLLOWS: 


328 <A water-tube boiler shall have the tiring door or 
clinker doors of the inward opening type unless such 
doors are provited with substantial and effective lateh- 
ing or fastening devices to prevent them from being 
blown open by pressure on the furnace side. 
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Par. 343. ALLOW THE REVISION TO STAND AS IT APPEARS IN 


Zz 
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THE JUNE ISSUE EXCEPT THAT IT IS NOW MADE ONE PARA- 
GRAPH AS FOLLOWS: 


343. In a hot-water boiler to be used exclusively for 
heating buildings or hot-water supply, when the diameter 
does not exceed 60 in. and the grate area does not exceed 
10 sq. ft., or equivalent as defined in Pars. 359 and 360, 
longitudinal lap joints will be allowed. When the grate 
area exceeds 10 sq. or eutvalent as defined in Pars. 
359 and 360, and the diameter of the boiler does not ex- 
ceed 60 in., longitudinal lap joints will be allowed pro- 
vided the maximum allowable working pressure does not 
exceed 50 Tb. per sq. in. 
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Par. 430. A REVISION OF THE FIRST LINE OF Par, 430 Was 
PUBLISHED IN THE JUNE ISSUE OF THE JoURNAL. Ir HAS 
NOW BEEN DECIDED TO CANCEL THIS REVISION AND LET THE 
WIRST LINE STAND AS IT APPEARS IN THE 1914 Epitrion oF THI 
Cope. IN THE JUNE JOURNAL A PROPOSED ADDITION TO 
Par. 430 WAS PUBLISHED, AND IT HAS BEEN DECIDED TO 
ALLOW THIS ADDITION TO REMAIN AS IT APPEARS IN THE 
JOURNAL, SO THAT THE FINAL FORM OF Par. 430 Is THE 
SAME AS IN THE 1914 EpItTION OF THE CODE WITH THE ADDI 
rlON OF CLAUSE AS FOLLOWS: 

v Fire Engine Boilers are not usually supplied with 
fusible plugs. Unless special provision is made to keep 
the water above the firebox erown sheet other than by 
the natural water level, the lowest permissible water level 
shall be at least 3 in. above the top of the firebox crown 
sheet. 


PART I 


Additional Revisions Proposed by the Boiler 
Code Committee 
PAGE 1 
TirLe 
Change line at bottom of p. 1 which reads as follows: 
Edition of 1914 with Index 
to read as follows: 
Edition of 1918 


(New edition of Boiler Code to be copyrighted under date 
of 1918). 


PAGE 2 
LETTER TO THE COUNCIL 
Change letter to the Council to read as follows: 


To the Council of Tue American Society or MecHANt- 

CAL ENGINEERS. 

GENTLEMEN: Your Committee respectfully submits 
the following revised report on Rules for the construe- 
tion of, and allowable working pressures on stationary 
boilers, this report forming a part of the task that has 
been assigned to it. Stationary boilers as here considered 
are land boilers and inelude portable and traction boilers. 
The Rules do not apply to boilers which are subject to 
federal inspection and control, such as marine boilers, 
boilers of steam locomotives and other self-propelled 
railroad apparatus. 

The primary object of the Rules is to secure safe boil- 
ers. The interests of boiler users and manufacturers 
have been carefully considered and the requirements 
made such that they will not entail undue hardship by 
departing too widely from present practice. 

The Code applies only in part to certain special forms 
of boilers such as those of the forced circulation or flash 
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type. New matter has been added to state that the ma- 
terial for boilers of this class shall conform to the re- 
quirements of the Code, and that other requirements 
shall also be met except where they relate to special fea- 
tures of construction made necessary in boilers of this 
type, and to accessories that are manifestly not needed 
or used in connection with such boilers, such as water 
gages, water columns, and gage cocks. 

In those states and municipalities which have adopted 
the Boiler Code, your Committee recommends that all 
requests for interpretations of the Boiler Code be re- 
ferred to the state authorities having jurisdiction over 
such matters. In order to maintain uniformity of prae- 
tice it is also suggested that the authorities having juris- 
diction be requested to submit all inquiries where there 
is any question of doubt to the Boiler Code Committee. 
Where there is a question respecting the interpretation 
of the Code, or where constructions apparently are not 
covered by the Code, it will be most desirable to have 
the matter referred to the Boiler Code Committee 
this procedure is fc llowes 


Unless 
aim to obtain uniformity 
in the application of the Code will be defeated. The 
Boiler Code Committee desires to cooperate to the limit 
of its ability in assisting in the application of the Code, 
and will take pleasure in considering all matters where 
there is any question of doubt that may be brought be 
fore it by the various states and municipalities that adopt 
the Code. 

The Committee does not pass on questions concerning 
specitic designs of boilers or appurtenances thereto 

Your Committee recommends that a hearing be held 
by the Boiler Code Committee at least once 1) tour years 
at which all interested parties may be heard, in order that 
such revisions may be made as are found to be desirable, 
as the state of the art advances, 

Yours truly, 

Joun A. STEVENS, Chairman. 


Wm. H. Boehm, Boiler Insurance 

Rolla C. Carpenter, Engineering Research 

Frank H. Clark, Railroad Sub-Committee, THe AMerI- 
CAN SocreTy OF MECHANICAL ENGINEERS 

Francis W. Dean, Consulting Engineers 

Thomas E. Durban, Chairman, The American Uniform 
Boiler Law Society. All types of boilers 

Elbert C. Fisher, Seotch marine and other types of 
boilers 

Charles E. Gorton, Steel heating boilers 

Arthur M. Greene, Jr., Engineering Education 

Richard Hammond, Seotch marine and other types of 
boilers 

A. L. Humphrey, Railroad Sub-Committee, THe AMeErI- 
CAN SocreTY OF MECHANICAL ENGINEERS 

Charles L. Huston, Boiler plate manufacture: 

D. S. Jacobus, Water-tube boilers 

S. F. Jeter, Boiler Insurance 

Win. Kiesel, Railroad Sub-Committee, THE 
AMERICAN Socrety OF MECHANICAL ENGINEERS 

W. F. MaeGregor, National Association of Tractor and 
Thresher Manufacturers 

Edward F. Miller, Engineering Research 

M. F. Moore, Steel heating boilers 

I. E. Moultrop, Boiler users 

Richard D. Reed, Cast iron heating boilers 

H. H. Vaughan, Railroad Sub-Committee, Tue Amert- 
CAN Society OF MECHANICAL ENGINEERS 

C. W. Obert, Secretary to Committee. 
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HEADING 


Insert above heading of p. 5 the following: 
A.S.M.E. Boiler Code 
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HEADING 
Insert above heading of p. 7 the following: 
A.S.M.E. Boiler Code 
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Par. 9. IT HAS BEEN PROPOSED TO ADD A SENTENCE TO Par. 
9, AS FOLLOWS: 

Malleable iron may be used when the maximum allow- 

able working pressure does not exceed 200 lb. per sq. 


in., and the maximum inside diameter or diagonal dimen- 
sion does not exceed 7 in. 


This has been referred to a Sub-Committee of the Boiler 
Code Committee on Malleable Iron for consideration. 


Par. 14. INSERT THE FOLLOWING AT THE BEGINNING OF Par. 
14: 


In determining the maximum allowable working 
pressure, 
PAGE 10 
Par. 21. App To Par. 21 THE FOLLOWING: 


Specifications and maximum allowable working pres- 
sures for various gages for super-heater tubes shall be 
the same as for water tubes. 
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Par. 29b. STRIKE OUT THE WORDS “OR UNDER” FROM THE 
FIRST LINE 
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Par. 182. MOopIFICATION OF THIS PARAGRAPH IS IN THE HANDS 
OF A SPECIAL SuB-COMMITTEE OF THE BorteR Cope Com- 
MITTEE OF Back PitTcH 
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Par. 192. App NEW SECTION TO Par. 192 as FOLLOWS: 


ec The strength of those ligaments between the tube 
holes which are subjected to a longitudinal stress shall 
be at least one-half the required strength of those liga- 
ments which come between the tube holes which are sub- 
jected to a circumferential stress. 


PAGES 55-56 


Par. 221. Repuace Fic. 15 By REVISED CUT 
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Par. 193. MOopIFICATION OF THIS PARAGRAPH IS IN THE 
HANDS OF A SPECIAL SuB-COMMITTEE OF THE BoILER COopDE 
CoMMITTEE ON DIAGONAL LIGAMENTS 
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Par. 198. CHANGE Par. 198 TO READ AS FOLLOWS: 


198 A manhole opening in a dished head shall be 
flanged to a depth of not less than three times the re- 
quired thickness of the head measured from the outside. 


Par. 199. App THE FOLLOWING AT THE END OF Par. 199: 
Acceptable proportions for the ends of through stays are 


indicated in Fig. 12a. 
PAGE 59 


Par. 234. Unper “ WHERE” CHANGE DERIVATION OF D TO 
READ: 
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D = least horizontal distance between tube centers on 
a horizontal row, in. 
IMMEDIATELY BELOW THE DERIVATION OF LETTERS INSERT: 


Where tubes are staggered the vertical distance be- 
tween the center line of tubes in adjacent rows must be 
not less than 1/2  (2dD+ 4°). 

The above formula has been referred to a special Sub-Com- 
mittee of the Boiler Code Committee. 
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Par. 245. 
READ AS 


Ir HAS BEEN PROPOSED TO CHANGE Par. 245 To 
FOLLOWS: 


245 Cast-iron and Malleable Iron Headers. ‘The pres- 
sure allowed on a water-tube boiler shall not exceed 160 
Ib. per sq. in. when the tubes are secured to cast-iron 
headers, nor 200 lb. when the tubes are secured to mal- 
leable iron headers. The form and size of the internal 
cross section perpendicular to the longer axis of a cast- 
iron or malleable iron header at any point shall be such 
that it will fall within a 7 in. by 7 in. rectangle. 


This has been referred to a Sub-Committee of the Boiler 
Code Committee on Malleable Iron for consideration. 


Par. 251. CHANGE Par. 251 TO READ AS FOLLOWS: 

251 The ends of all tubes, suspension tubes and nip- 
ples shall be flared not less than 4g in. over the diameter 
of the tube hole on all water-tube boilers and super- 
heaters, or they may be flared not less than 1 in., rolled 
and beaded, or flared, rolled and welded. 


PAGE 65 
Par. 254. CHANGE Par. 254 TO READ AS FOLLOWS: 
254 After drilling or reaming rivet holes the plates 
and butt straps shall be separated, the burrs and chips 
removed, the plates and butt straps reassembled metal to 


metal with barrel pins fitting the holes, and with tack 


bolts. 


Par. 256. CHANGE Par. 256 TO READ AS FOLLOWS: 


256 Rivets shall be machine driven wherever possible 
with sufficient pressure to fill the rivet holes, and shall 
be allowed to cool and shrink under pressure. Barrel 
pins fitting the holes and tack bolts shall be used. The 
tack bolts shall be not over 12 in. apart, and a rivet 
shall be driven each side of each tack bolt before remov- 
ing the tack bolt. 


PAGES 65-66 
Pars. 260-261 


The Executive Committee of the Boiler Code Commit- 
tee will report later respecting openings that need not 
be reinforced and on methods of reinforcing openings that 
need not come under the same rules as for manholes. 
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Par. 261. CHANGE THE TWO LINES OF Par. 261 aT THE TOP 
or P. 67 TO READ: 

1 = length of center line of opening in shell in diree- 
tion parallel to axis of shell plus the sum of the diameters 
of the rivet holes that come in or adjacent to the center 
line of the opening, in. 
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Par. 272. CHanGE Par. 272 TO READ AS FOLLOWS: 
272 Safety valves shall be of the direct spring loaded 


q 
‘ 
x 
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pop type with seat and bearing surface of the dise in- 
clined at any angle between 45 deg. and 90 deg. to 
the center line of the spindle. The valve shall be rated 
at a pressure 3 per cent in exeess of that at which the 
valve is set to blow. 

Safety valves may be used which are constructed with 
pilot valves or assistant cylinders. Such valves may give 
any opening up to the full discharge capacity of the area 
of the opening at the base of the valve, provided the 
opening of the valve is gradual so as not to induce lift- 
ing of the water in the boiler. 

All safety valves shall be so constructed that shocks, 
detrimental to the valve or boiler, are not produced. 

The question of the blow-down limit has been referred back 
to the Exeeutive Committee. 


Par. 274. CHANGE Par. 274 TO READ AS FOLLOWS: 
274 The minimum allowable relieving capacity of the 


safety valve or valves required on a boiler shall be de- 
termined on the basis of 6 lb. of steam per hour per sq. 
ft. of boiler heating surface for water tube boilers. For 
all other types of power boilers with pressure above 
100 Ib. the minimum allowable relieving capacity shall 


thon 
Not Less thar 
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Par. 314 OMIT THE LAST SENTENCE SO THAT Par. 314 READS 
AS FOLLOWS: 
314. Feed Piping. The feed pipe of a boiler shall have 


an open end or ends inside of the boiler. 
Par. 317 


Wherever globe valves are used on feed piping, the 
inlet shall be under the dise of the valve. 


App To Par. 317 THE FOLLOWING: 
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Par. 332. CHANGE Par, 332 TO READ AS FOLLOWS: 
332 After obtaining the stamp to be used when boilers 


are to be constructed to conform with the A.S.M.E. Boiler 
Code, it is understood that a state inspector, municipal 
inspector, or an inspector employed regularly by an in- 
surance company which is authorized to do a boiler insur- 
ance business in the state in which the boiler is built and in 
the state in which it is to be used, is to be notified that an 
inspection is to be made and shall inspect such boilers 
during construction and after completion. At least two 
inspections shall be made, one before reaming rivet holes 
and one at the hydrostatie test. In stamping the boiler 
after completion, if built in compliance with the Code, the 
builder shall stamp the boiler in the presence of the in- 


25 Drameters f i 
of Bolt byt must ¥ 
be 04 Pitch 
of Stays # bw 
Not less thar; t 
but must be 
Fig. 124 AccerTasLeE PRroPoRTIONS F iG. 


ror orp THROUGH Stays 


be determined on the basis of 5 lb. of steam per hour 
per sq. ft. of boiler heating surface and on the basis of 
3 lb. with pressures at or below 100 lb. per sq. in. The 
heating surface shall be computed for that side of the 
boiler surface exposed to the products of combustion, 
exclusive of the superheating surface. In computing the 
heating surface for this purpose only the tubes, fireboxes, 
shells, tube sheets and the projected area of headers need 
be considered. The minimum number of safety valves 
required shall be determined on the basis of the minimum 
allowable relieving capacity and the relieving capacity 
marked on the valves by the manufacturer. 
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Par. 287. 
287 When the valve body is marked with the letters 
A.S.M.E. Std. as required by Par. 273, this shall be a 
guarantee by the manufacturer that the valve conforms 
with the details of construction herein specified. 


CHANGE Par. 287 TO READ AS FOLLOWS: 


Par, 288. CHANGE Par. 288 TO READ AS FOLLOWS: 


288 Every superheater shall have one or more safety 
valves near the outlet. The discharge capacity of the 


safety valve or valves on an attached superheater may be 
included in determining the number and size of safety 
valves for the boiler provided there are no intervening 
valves between the superheater safety valve and the boiler, 
and provided the discharge capacity of the safety valve 
or valves on the boiler as distinct from the superheater is 
at least 75 per cent. of the total valve capacity required. 


15 MEASUREMENTS 
DraGonaL Stays 


FOR DETERMINING STRESSES IN 


spector, after the hydrostatic test, with the A.S.M.E. Code 
stamp, the builder’s name and the serial number of the 
manufacturer. A data sheet shall be filled out and signed 
by the manufacturer and the inspector. This data sheet 
together with the stamp on the boiler shall denote that it 
was constructed in accordance with the A.S.M.E. Boiler 
Code. 

The name of the state in which the boiler is built shall 
be stamped under and about one-half inch below the sym- 
bol. The name or initials of the manufacturer shall be 
stamped below the name of the state, together with the 
serial number of the boiler, and not over one-hal? inch 
therefrom. (Samples of data sheets appear in the Ap- 
pendix, p. ....) 

Stamps for the official symbol shown in Fig. 19 are ob- 
tainable from The American Society of Mechanical En- 
gineers. 

PAGE 80 
Fig. 20, Par. 332. 


A revision of Fig. 20 was published in the June issue of 
THE JOURNAL, but it has been decided to revise it again 
as follows: 


(Name of State) 
STD 


(Manufacturer’s number of boiler) 


(Name and location of builder) 
(Installation No.) (Name of State) 
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PAGE 81 b or c of Par. 391 is employed, the safety valve capacities 
shall be those given in Table 10. 
HeapING. MAKE HEADING OF P. 81 READ AS FOLLOWS: 


A.S.M.E. Boiler Code 


PART I—SECTION II 


BOILERS USED EXCLUSIVELY FOR LOW PRESSURE STEAM AND HOT 
WATER HEATING AND BOILERS FOR HOT 
WATER SUPPLY’ 


Par. 345. 345 TO READ AS FOLLOWS 


345 A boiler used for low pressure steam heating or 
for hot water supply shall be provided with washout holes 
for the removal of any sediment that may accumulate 
therein. Steel shell boilers of the locomotive or vertical 
fire-tube type shall conform to the requirements of Pars. 
265 and 266 for washout holes. 


CHANGE Par. 


Par. 354. CHANGE Par. 354 TO READ AS FOLLOWS: 
354a. No shut-off of any description shall be placed 
between the safety or water relief valves and boilers, nor 
Opening 
This Dimension Paragraph 205 
| A 
P=/75 x pe 
< P 


Plate between stay bo/ts ca/eu/ated as a beam 
fixed at each end and uniformly loaded 
Paragraph 207 


Paraga, ph 199 


205 | pz x 22 
C=//2o0r/20 P [4 
“TT 
Fig. 31 Derraits SHOWING APPLICATION OF Pars. 


on discharge pipes between them and the atmosphere. 

b. No boiler tor hot water supply shall be connected to 
a water supply pipe fitted with a check valve or pressure 
reducing valve. 


PAGE 86 
Par. 363. App To Par. 363 THE FOLLOWING: 


Temperature Regulator. A temperature regulator shal! 
be applied to hot water supply boilers which will prevent 
the temperature from rising above 200 deg. fahr. 


PAGE 89 
INSERT ABOVE HEADING OF P. 89 THE FOLLOWING: 
A.S.M.E. Boiler Code 


HEADING. 
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Par. 392. CHANGE Par. 392 TO READ AS FOLLOWS: 
392 In ease either of the methods outlined in sections 


1 Domestic kitchen range boilers and their water backs, furnace 
heating coils and their appurtenances and domestic coil or pipe, gas or 
oil heaters, are not included under this Section. 


205 | | 


PAGE 95—APPENDIX 


HEADING. INSERT ABOVE HEADING OF PAGE 95 THE FOLLOWING: 
A.S.M.E. Boiler Code 
PAGE 103 
Par. 417 


CHANGE FIRST SENTENCE OF Par. 417 TO READ AS FOLLOWS: 


417 Figs. 28 and 29 illustrate other joints that may be 

used in w hie h eecentrie stresses are avoided. 
ALSO IN APPENDIX INSERT THE FOLLOWING: 

Where repairs are necessary which in any way affect 
the working pressure or safety of a boiler, a state in- 
spector, municipal inspector, or an inspector employed 
regularly by an insurance company which is authorized to 
do a boiler insurance business in the state in which the 
boiler is used, shall be called for consultation and advice 


Paragraph 205 


<p » 
For reinforcing plate under dome 


See Paragraph 26/ 


~ » 
RP 

44 KD 

Where "p"/s same as P p-a@s per 
given in Table 3 Y paragraph /99 

6 ! Using C=/20 


Case not Covered by Rules 


205, 206 anp 207 TO THE STAYING OF WetT-Borrom BOolLerRs 


as to the best method of making such repairs; after such 
repairs are made they shall be subject to the approval of 
a state inspector, municipal inspector, or an inspector 
regularly employed by an insurance company which is 
authorized to do a boiler insurance business in the state 
in which the boiler is used. 


Uncer Table 3 reference is made to Fig. 31 showing appli- 


cation of Pars, 205, 206 and 207, 


JOINT MEETING OF THE SPECIAL SUB-COMMITTEE 


ON MATERIAL SPECIFICATIONS 


A joint meeting of the special Sub-Committee of the Com- 
mittee A-1 on Steel of the American Society for Testing Ma- 
terials and the special Sub-Committee of The American So- 
ciety ap- 
pointed to confer on the subject of material specifications, 
was held in the Engineering Societies Building, New York, 
on October 26, 1917. 

Specifications for Boiler-Plate Steel 

It was agreed that 8000-lb. range for tension tests of fire- 
box steel is too small to allow for check tests and that in 
order to make check tests the range should be 10,000 lb. It 


of Mechanical Engineer’s Boiler Code Committee, 
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REMARKS: 


MANUFACTURERS’ DATA REPORT OF BOILER 
As ee by the Provisions of the A.S. 3M. E. Rules 


Boiler manufactured for 
Type of boiler LOCOMOTIVE and other Internally-Fired Boilers, STATIONARY 
ute if wet bottom or open bottom.) 
( Alternate) HORIZONTAL “RE _ RN TUBULAR and other Externally-Fired and Water Tube Boilers. 
Shell plates and butt straps made by 


( Tensile strengt h. Lb. per sq. in.) (Lb. per sq. in.) 


Mill test report on butt straps Thickness....... in 
(Brand and te nsile ‘stre ngth. ) 
(Brand and | tensile strength.) 
brand and tensile strength ) 
(Brand and tensile strength.) 
Channel or angle irons on ....Upper tubes to shell. . 


(a4.) Stays above tubes 
{No. each head, and type (through, head to ‘head, or diagonal, welded or weldless) and net cross 
sectional area of each size of each type.] 
( Keane head above tubes.) 


| No. each head, and type (through, head to head, or ‘@iagonal, welded or weldless) and net cross 
sectional area of each size of each type.) 


(Each heed below tube 
(Area at bottom of thread.) 
[Circumferential (or Horizontal) X Vertical.] 


(Inside of outside ¢ course.) 


(Double, triple, quad., ete.) 

Diam. rivet holes.......... im. Pitch of rivets........ Efficiency of joint.......% 
(Minimum pitch on each row.) 

Diam. rivet holes.......... in. Pitch of rivets.......... ” Efficiency of joint....... % 
(Minimum pitch on each row.) 

Steam outlets:—No.......... Material of nozzle or ve 

(Cast steel or cast-iron, pressed steel or steel plate.) 

sq. ft. 

Size of feed connection............ in. Size of bottom blow-off connection............ in. 

Constructed for a pressure of................ lb. per sq. in 


(Hyrostatic pressure, 
If boiler has a dome, send working drawing of dome, also showing connection to boiler and openings in 
shell under dome. 


We certify the above data to be correct and that all details of MATERIAL, CONSTRUCTION and WORK- 


MANSHIP on this boiler conform to the A.S.M.F. Rules. 


(Signed ) 


\uthorized State or Insurance Inspector 
Fic. 32. Front Sipe oF Data Sueer Form 


Insurance Company's Serial Number.............. 


CERTIFICATE OF BOILER SHOP INSPECTION 


Lbpeviernakeepeka’ . inspected internally and externally, the boiler specified in this report, on 


I, the undersigned, holding a certificate of competency 4s an inspector of steam boilers in THE STATE 
, and employed by the..... 


ree tree te Te 19 , and certify that the statements made on this report are correct, corresponding with the 


mill test reports of material as furnished by the builders, and measurements made of the boiler when completed; and 
that this boiler is constructed in accordance with the A.S.M.E. Rules. 


Fig. 33 REAR Sie OF Dara SHEET Form 
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was then pointed out by those representing the Boiler Code 
Committee that should the range be made 10,000 Ib., the 
physical requirements for firebox and flange steel would be 
identical, with the single exception that a homogeneity test 
is required for firebox and not for flange steel. 
resenting the Boiler Code Committee were most earnest in 
the belief that should the tensile requirements be made the 
same, something should be introduced into the specifications 
to further differentiate between the physical qualities of the 
two grades. 

It was proposed that as one of the essential differences be- 
tween firebox and flange steel is in the amount of diseard, 
a test of material taken from the top of the plate might be 
employed to show the difference between the firebox and 
The samples for the bending test in the pro- 
posed revision are specified to be taken transversely from the 
middle of the top of the finished rolled material, and it would 
seem that the requirements for these cross-bending tests could 


Those rep- 


flange grades. 


be made more exacting for firebox steel than for flange steel. 
After considerable discussion it was unanimously agreed that 
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Sub-Committee of the American Society for Testing Materials 
the advisability of making homogeneity tests for firebox steel 
on the samples used for the bending tests, which in the pro- 
posed revision are specified to be taken transversely from the 
middle of the top of the finished rolled material. 

In a report upon accidents and accident prevention in ma- 
chine building, which has just been completed by the Bureau 
of Labor Statisties, an innovation in the preparation of sta- 
tistics of this character is introduced to show the seriousness 
of accidents as well as their frequency. For this purpose, new 
data are introduced under the title of “ severity rates.” The 
result is a collection of illuminating figures which show not 
only the number of accidents occurring in plant or industry 
or per thousand of employees, but also the extent to which the 
working forces employed have been actually incapacitated by 
injuries incident to their occupations. 

A shaft seldom breaks all at once. The conditions that 
cause the break have been in existence and started the trouble 


the sub-committees recommend to their respective associations a long time before the final complete rupture comes. The 
TABLE 10 DISCHARGE CAPACITIES FOR DIRECT SPRING-LOADED POP SAFETY VALVES, WITH 45 DEG. BEVEL SEATS 
Diameter of Valve, In. 
Gage Press., 
Lb. per 
1 1% 2 3 4 
15 Lb. hr. 163 203 293 456 651 977 1254 1564 1906 
25 Lb.hr. 218 272 392 610 871 1307 1676 2 2547 
50 Lb. hr. 354 444 639 994 1419 2129 2732 3406 4151 
75 Lb.hr. 492 615 886 1377 1968 2951 3788 4722 5756 
100 Lb.hr. 629 786 1133 1761 2516 3774 4843 6038 7358 
125 Lb.hr. 767 957 1379 2145 3064 4596 5899 7354 8963 
150 Lb.hr. 904 1129 1625 2529 3613 5419 6954 8670 10566 
175 Lb.hr. 1040 1301 1872 2913 4161 6242 8010 9984 12173 
200 Lb.hr. 1178 1472 2119 3296 4709 7064 9068 11305 13773 
225 Lb.hr. 1315 1643 2366 3680 5258 7890 10120 12616 15383 
250 Lb.hr. 1451 1814 2613 4064 5807 8708 11175 13938 16980 
275 Lb.hr. 1589 1986 2860 4448 6354 9533 12233 15248 18585 
300 Lb.hr. 1746 2157 3107 4832 6903 10358 13290 16568 20195 


The discharge capacity of a flat seat valve of a given diameter with a given lift, may be obtained by multiplying the discharge capacity given in the Table 


for a 45 deg. bevel seat valve of same diameter and same lift, by 1.4. 


that the tensile range for firebox steel be made 10,000 |b. 
(55,000 to 65,000 lb.) and that the requirement for the bend- 
ing tests for firebox steel be made more exacting than for 
flange steel. 

It was further agreed that a recommendation be made that 
the diameter of the mandrel about which a specimen is bent 
in the bending tests should depend on the square of the thick- 
ness of the plate. 

Specifications for Steel Castings 

After consideration of the question of the sulphur require- 
ment, it was the sense of the meeting that it would be in- 
expedient at the present time to make any change in the 
sulphur requirements for Class B steel castings. 


ACTION OF BOILER CODE COMMITTEE 


The minutes of the above meeting, which included a tenta- 
tive rule for the diameter of mandrels to be used in the bend- 
ing tests and a table of values for various thicknesses of plate, 
were approved as to form by the Boiler Code Committee at 
the meeting of Nov. 9. At this same meeting the Boiler Code 


Committee directed its Sub-Committee to take up with the 


unintentional and undue strain on the shaft every time it 
jumps in the the continual heavy strain at 
regular intervals soon cause a crystallized condition in that 
The 
crystallization usually begins at a point on the outer eir- 
cumference of the shaft and travels toward the center. It 
does not necessarily—and in fact seldom dcoes—affect the 
entire circumference. At this fragile point, then, a crack is 
started and as the erystallization grows the crack grows 
deeper until finally the good metal remaining, no longer able 
to withstand the strain, breaks. When the broken ends are 
examined, the fresh break shows only as far as the good metal 
held on. The original crack may have been started months 
before, and the constant motion caused the broken parts to 
rub together until they appear as if they had never been 
united. Many times the owner of the machine uses the expres- 
sion, “ That was never welded properly,” or “ The shaft was 
only partly welded.” The common opinion or supposition 
that crankshafts are welded together is ill-founded. Cranks 
are generally either drop-forgings or steel castings or made 
by cutting them out of solid steel billets, and no welding 
process whatever enters into their formation.—Power. 


boxes and 


part of the shaft where the greatest strain occurs. 
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Weicuts anp Measures, L. D. Burlinzame 


SECTIONS COMMITTEES 
Chairmen and Secretaries 


ATLanTaA, Oscar Elsas, Cecil P. Poole 

Bautmore, W. W. Varney, A. G. Christie 

Breminouam, J. H. Klinck, W. L. Roueche 

Boston, A. C. Ashton, W. G. Starkweather 

Burra.o, To be appointed 

Cuicaco, A. D. Bailey, A. L. Rice 

Cincinnati, To be appointed 

ConnecticoT Srare, i. B. Sargent, to be appointed 
Brivceport, H. E. Harris, E. L. Fletcher 
Hartrorp, B. M. W. Hanson, 8. F. Jeter 
Menripen, C. K. Decherd, to be appointed 
New Haven, H. B. Sargent, E. H. Lockwood 
Wartersvry, W. H. Bristol, M. J. Dempsey 

Derrorr, G. W. Bissell, 8. J. Hoexter 

Ertg, To be appointed, M. E. Smith 

Inpranapouis, W. H. Insley, to be appointed 

Los ANGELES, F. G. Pease, T. J. Royer 

Mitwavkeg, W. M. White, F. H. Dorner 

Mrynesora, H. L. Brink, E. A. Wilhelm 

New Haven, H. B. Sargent, E. H. Lockwood 

New Orteans, H. L Hutson, E. W. Carr 

New York, To be appointed 

Ontario, R. W. Angus, Chester B. Hamilton, Jr. 

Purape L. F. Moody, J P. Mudd 

Sr. Louris, R. L. Radcliffe, E. H. Tenney 

San Francisco, B. F. Raber, C. H. Delany 

Worcester, Geo. I. Rockwood, H. P. Fairfield, pro 
tem 


* Secretary 


— 
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SOCIETY 


AFFAIRS 


A Record of the Current Activities of the Society, Its Members, Council, Committees, 


Sections and Student Branches; 
Affairs of Interest 


HE offices of the Society are particularly busy at this time 
About 
20 per cent of the membership are directly or indirectly en- 
This means that the Society is with- 
out the services of nearly 2000 members, and, as might be 


and all the departments are carrying an overload. 
gaged in war activities. 
expected, it is always the most aetive ones—not only in this 
Society but in other organizations generally—who are the 
first to offer themselves for the service of their country. The 
result has been that many adjustments in personnel of com- 
mittees and provisions for taking care of committee and sec- 
tion work, have had to be made. 

The Committee on Meetings has lost the opportunity for 
consultation with Major John H. Barr, who is now in Wash- 
ington in the trench-warfare division of the War Department 
in charge of bombing devices. 

The Publication Committee has lost Prof. J. W. Roe, who 
is working for the Government on specifications and rules for 
instruction for aviation work. The Chairman of the Com- 
mittee, Mr. Fred R. Low, reports that he is greatly handi- 
capped by a depletion in his staff. 

The Committee on Sections has lost Mr. Whitlock who is 
a Major in the Engineer Officers’ Reserve Corps. The per- 
of the Executive Committees of several of the See- 
tions has been depleted by war activities. 

The New York Section Committee which, in addition to 
its regular meetings work, is in charge of the entertainment 
at the forthcoming Annual Meeting, has had to get along 
Mr. Swan has a 


sonnel 


without Messrs. Swan, Prindle and Blake. 
commission in the Engineer Officers’ Reserve Corps, and }. .. 
Blake is in Washington working in the Ordnance Depart- 
ment. 

Prof. W. B. 
a member of the New Orleans Section Committee, is now in 


Mr. John 


Gregory, another member of the Council and 


France reporting directly to General Pershing. 
Hunter, the St. Vice- 
President-elect, is on the Emergency Shipping Board. The 
Committee has lost two members in the 
persons of Messrs. Richard G. Williams and E. Howard 
Reed. The Erie Section has lost its chairman, Mr. J. F. 
Wadsworth. 

Mr. George M. Brill, member of the Committee on Student 
Branches, is a Major in the Engineer Officers’ Reserve Corps 
and Prof. W. D. Ennis, chairman of the Brooklyn Poly- 
technie Institute Branch, has a similar commission. 

Mr. Park A. Dallis, chairman of the Atlanta sub-committee 
on Increase of Membership, is a Captain in the Engineer 
Section of the Officers’ Reserve Corps. 

Many of the special committees of the Society are de- 
pleted for this same reason of war activities. Mr. Ralph D. 
Mershon, member of the Research Committee, is a Major in 
the Engineer Officers’ Reserve Corps. Prof. Lionel 8. Marks, 
chairman of the Sub-Committee on Clinkering of Coal of 
the Research Committee, has been in Washington for some 
time as internal-combustion-engine expert for the Govern- 
ment. 

Prof. Carl C. Thomas, member of the Research Committee 
and chairman of the Sub-Committee on Air Machinery of 


of Louis Seetion Committee and 


Worcester Section 


and an Account of Professional 
to the Membership 


the Committee on Meetings, is now manager of machinery 
fabrication for the American International Shipbuilding 
Corporation. 

Mr. Charles Day, member of the Sub-Committee on In- 
dustrial Buildings, is a member of the Production Committee 
of the Emergency Fleet Corporation and is now in England. 

Mr. W. S. Gifford, member of the Joint Committee of 
Standards for Graphic Presentation, is Director of the Coun- 
cil of National Defense. 

Mr. Edwin B. Katte, member of the Sub-Committee of 
Railroads, is a Major in the Engineer Officers’ Reserve Corps. 

These changes in committees have, of course, produced 
additional loads on the members left behind, but in all cases 
handicaps have been satisfactorily met. 

Of the departments in the office, the Year Book Depart- 
ment has been rather severely taxed by the unusually large 
number of changes in addresses caused by members going 
into active service, coupled with the normal increase in mem- 
bership in the Society, which has been sustained and has, 
so far, suffered no change on account of the war. The Pub- 
lication Committee hopes to have the Year Book out on time 
and in good shape. 

The Secretary's office has been unusually active in connec- 
tion with the Annual Meeting which, as was anticipated, has 
been a very difficult one to prepare for. The Committee on 
Meetings is desirous of making the forthcoming convention 
a memorable one in the annals of the Society and at the 
same time bring out the service which the engineer can render 
the publie at this critical time. Details of the program this 
year have been very difficult to consummate on account of 
the inability of prominent men to make promises in advance. 

The Sections Department has also been particularly busy 
in maintaining this activity in the face of war conditions which 
have precluded many of the active Section members from 
contributing their normal work. 

The number of callers at the office has been exceptionally 
heavy during the month, practically two-thirds of those com- 
ing information regarding to our 
country. 

The increased activity in the Employment Department, 
which commenced about three months ago, has been main- 
tained and this department is taking care of at least ‘wice 
the amount of its normal work. This department is coédperat- 
ing with the Committee on Engineering Resources, in supply- 
ing the Government with large numbers of trained specialists. 

Cavin W. Rice, 
Secretary. 


in requesting service 


The New York Alumni Associations of various colleges 
where technical courses are given will again hold reunions 
during the Annual Meeting. The following colleges are 
among those which have planned reunions for “ College Re- 
union night,” this year on December 7: Massachusetts Insti- 
tute of Technology, Pennsylvania State College, Purdue Uni- 
versity, Worcester, Polytechnic Institute. Other colleges will 
also hold these “ get-together” functions, and complete an- 
nouncement will be made in the final program. 
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ANNUAL MEETING PROGRAM 


New York, December 4 to 7, 1917 


‘TurspAY, DECEMBER 4 


Conference Luncheon, Council and Sections Delegates 


12:00 m. 

12:30 p.m. 

2:00 p.m. Council Meeting 

2:00 p.m. Meeting of Gage Committee 
2:00 p.m. Sections Conference 


8:30 p.m. 


Opening of Registration Bureau in Engineering Societies Building 


Report of Tellers of Election and Introduction of the President-elect 


Conferring of Honorary Membership upon Major-General George W. Goethals, followed 
by an address by Hon. William H. Taft 
Reception by the President and the President-elect 


9:45 a.m. 


WEDNESDAY, DECEMBER 5 


Business Meeting: Amendments to the Constitution and By-Laws; Reports of Stand- 


ing Committees; Address on the Activities of the Society for 1917, by President 
Hollis; Presentation to the Society of a Bust of Admiral B. F. Isherwood; Reports by 
Sub-Committees of the Research Committee 


The consent of the meeting will be asked to adjourn the business meeting 
to Thursday morning in order to allow time for the addresses of the 
Keynote Session. 


10:00 a.m. 


Keynote Session on THE SERVICE OF THE ENGINEER TO THE PUBLIC IN TIMES OF CRISES 


UniversaL Pusuic Service 1n Peace Anp War, Dr. Ira N. Hollis, President of the Society. 
Other addresses will be given by distinguished men of national reputation on the following 
subjects re.ating to problems incident to the war: Coéperation of Engineers; The Agricul- 
tural Problem; The Fuel Problem; Engineering Research; Special Education in War Time; 
Building a Merchant Marine; Rail Transportation; Motor Transportation; The Aircraft 


Problem; Cantonments. 


This will be an all-day session. 


12:30 p.m. Buffet Luncheon 
2:00 p.m. 

of Crises 
2:30 p.m. Simultaneous Sessions 


POWER-PLANT SESSION 


PREVENTABLE WASTE OF COAL IN THE 
Unirtep States, David Moffat Myers 


A ComMERCIAL ANALYSIS OF THE SMALL 


Turbine Srruation, W. J. A. London 


BAGASSE AS A Source oF Fuet, E. C. 
Freeland 


Tue Cooiinc or WATER FOR PowER- 
Piant Purposes, C. C. Thomas 


Tue Stream Motor In THE AvutTo- 
MOTIVE Fie.p, E. T. Adams 


3:00 p.m. 


3:00 p.m. 


GENERAL SESSION 


Tue TRANSFER OF Heat BETWEEN A 
FLowinc Gas AND A CONTAINING 
Fiue, Lawford H. Fry 


A Stupy or SurFrace RESISTANCE WITH 
GLAss AS THE TRANSMISSION MeE- 
pium, H. R. Hammond and C. W. 
Holmberg 


APPARATUS FOR COOLING, DryING AND 
Puriryinc Arr, W. J. Baldwin 


Recent DEVELOPMENTS IN BALANCING 
Apparatus, N. W. Akimoff. 


Piottinc Biower-Test Curves, A. 


H. Anderson (By title only.) 


Cross-CuRRENT PREDETERMINATIONS 
FROM CRANK-EFFortT DIAGRAMS, 
Louis Illmer (By title only.) 


Meeting of Committees on Increase of Membership 


Ladies’ Reception and Tea 


(Continued on Next Page) 


Continuation of Keynote Session on The Service of the Engineer to the Public in Times 


INDUSTRIAL-SAFETY SESSION 


Two codes will be presented for dis- 


cussion by the Sub-Committee on 
Protection of Industrial Workers, 
on Safety Standards for Elevators 
and Woodworking Machinery 
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Wepnespay, Decemper 5 (Continued) 


4:30 p.m. Student Branch Conference 


8:15 p.m. Smoker 


Get-together meeting for members. Mr. John R. Freeman, Past-President Am.Soc.M.E., will 


give an illustrated talk upon his trip to the Orient taken last winter with Dr. John A. Brashear 


and Mr. Ambrose Swasey, Past-Presidents Am.Soc.M.E. Music by Glee Club. Refresh- 


ments 


Tuurspay. DECEMBER 6 


9:45 a.m. Business Meeting continued, followed by General Sessions 


LOCAL=SECTIONS SESSION 


This session will be held under the direction of the Sections 
Committee, for a discussion of the work of the Sections and of 
Society Affairs, by representatives of the 24 Sections of the 
Society 


GENERAL SESSION 

An Account or THE Encineertnc Work or E. D. Leavirrt, 
F. W. Dean 

An Exact Votume ReGuLator ror Biast Furnace En- 
cines, L. C. Loewenstein 

E-xpENSES AND Costs, H. L. Gantt 

The following papers contributed by Local Sections will be presented by 
title: 

3y-Propuct Coke anv Coxinc Operations, C. J. Ramsburg 
and F. W. Sperr, Jr. 

Tue Supmarine, C. H. Bedell 

Comsinep Stresses, A. L. Jenkins 

Tue TrumBie Rerininc Process, N. W. Thompson 


10:00 a.m. Joint Meeting of A.S.M.E. and S.A.E. Committees on Steel Roller Chains 


12:30 p.m. Luncheon, at which there will be an address on Tue RELATION or INDUSTRIAL MANAGE- 
MENT TO ENGINEERING, by Prof. Dexter S. Kimball 


2:30 p.m. Simultaneous Sessions 
MACHINE-SHOP SESSION 
Under the auspices of the Sub-Committee on Machine Shop Practice 
Topical Discussion on the subject of Inspection with the fol- 
lowing introductory discussions: 
Tue Locic or Inspection, A. L. DeLeeuw 
Tue Revation or INspectTion To Propuct, F. A. Waldron 


GENERAL PRINCIPLES OF GOVERNMENT INSPECTION AND 
Retations Between Inspectors AND MANUFACTURERS, 


Col. B. W. Dunn 


8:30 p.m. Lecture and Annual Reunion 


TEXTILE SESSION 
Under the auspices of the Sub-Committee on Textiles 
Laspor-T'uRNOVER REcoRDS AND THE LABOR PROBLEM, Rich- 
ard B. Gregg 
AcciDENT PREVENTION IN THE TEXTILE INpDUsTRY, David S. 
Beyer 


Tue Moisture Conrent oF TEXTILES AND SOME OF ITS 
Errects, William D. Hartshorne 


Tue BeauTiFuL Commonplace Tuincs, Dr. John A. Brashear. Following the lecture there 
will be a reunion and dance, with refreshments, on the fifth floor of the Engineering Societies 


Building 


FrRipAY, DECEMBER 7 


10:00 a.m. Simultaneous Sessions 


MANAGEMENT SESSION 


Topical discussion on the Employment of Women in the 
Skilled Industries, with particular reference to war condi- 
tions. To be introduced by Mr. John W. Upp, General 
Electric Co., and Mr. C. B. Lord, Wagner Electric Manu- 
facturing Co. 

Tue ENGINEER, THE CRIPPLE AND THE New Epucation, by 
Major Frank B. Gilbreth 


2:00 p.m. Council Meeting 


8:00 p.m. College Reunions 


POWER-TEST HEARING 
A public hearing by the Power Test Committee, preliminary 
to a proposed revision of the Power Test Code of the 
Society, comprising rules- for conducting tests on prime 
movers of different types, and auxiliary apparatus 
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THE ANNUAL MEETING 


HE Annual Meeting this year will be different from any 
convention ever held by the Society. Upwards of one 
thousand members of the Society will come together at their 
headquarters where a remarkable program will be earried out, 
but the atmosphere which will prevade the meeting rooms, the 
foyer, the lobbies—everywhere the members group together— 
will be that of the war. The discussions at the meetings, and 
particularly at the Keynote Session, the Machine Shop Ses- 
sion and the Sections Session will center on this same topie. 
It will be uppermost in the minds of those attending com- 
mittee meetings—for the regular committees have been seriously 
depleted by the absence of members in active service and new 
committees have been appointed expressly for service to the 
Government at this critical time. The New York Seetion is 
not giving out the secret as yet, but even the social events of 
the meeting will be interspersed with patriotic exercises. 
Everyone who comes to the convention will go away with 
impressions, not on the theory and practice of machines, nor 
with a better knowledge of power plants, nor of the latest 
developments in technical research as such, but on the practice 
of war—engineering war. All other questions are in abeyance 
at this time and the one justification for calling busy members 
of any large organization into convention at such a time as 
this is to have them bring up, discuss, settle and go away to 
act upon their war problems. 
And what an opportunity for both gathering and disseminat- 
ing information on war problems this oceasion offers! Over a 
thousand engineers and specialists, most of whom are engaged 


in the vital work of the prosecution of the war will take the time 
to get together, not for their mutual good, but tor the good 
of the country they have the honor to serve! Who can pre- 
scribe the limits to the benefits of this meeting? One question 
solved at this convention may effectualize the work of hundreds 
of war helpers. 

Many persons have doubted the wisdom of calling large 
meetings at this time and the Government has expressed its 
general disapproval of such meetings when not essential to the 
publie good. But the Spring Meeting of our Society in Cinein- 
nati demonstrated strikingly that considerable benetits could ae- 
crue and no disadvantages follow from continuing the General 
Meetings of the Society and so there has been no question as 
yet of discontinuing them. We must have coOperation at this 
time. More than that we must have cohesion Which means 
something much more intense, and which can only result from 
the most intimate contact of engineering elements. The engi- 
neers, heads of large plants putting out great quantities of 
munitions, supervisors of enormous tasks of providing agri- 
cultural machinery, means of transportation, aeroplanes, ships 
and more ships, are the elements in this case, and they must all 
cohere. This convention offers the opportunity and every 
member’ of the Society owes it not alone to himself, to his 
fellow member, nor to his Society, to attend the Annual Meet- 
ing; but he owes it to his country and to democraey. 

The program of the meeting appears on the two preceding 
pages. Publication of the papers began in the October issue of 
Tue JourRNAL and has been continued in the succeeding issues. 


Authors of the Papers 


EDWARD T. ADAMS has had a long experience in the design 
of large steam units and great gas-engine plants. More recently 
he has been chief designer for companies manufacturing modern 
tractors. At present his time is devoted to investigations of the use 
of steam, heavy oil and gasoline engines in the automobile and 
other fields. 


NICHOLAS W. AKIMOFF has specialized in various appli- 
cations of dynamics to mechanical engineering. His first paper on 
Dynamic Balance was presented to the Society at the Spring 
Meeting, 1916. His recent book on Lagrange’s Equations was re- 
viewed in THE JOURNAL. 


A. M. ANDERSON, during his thirteen years’ connection with 
the Armour Institute of Technology, has been instrumental in the 
development of a new form of pitot tube for air and gases. His 
other engineering activities have been principally in pneumatics 
and hydraulics, covering determinations of velocities in ventilation 
ducts, compressed-air pipes, gas pipes, and water meters, current 
meters, and anemometers. 


WILLIAM J. BALDWIN was a member of the Society’s Com- 
mittee which first formulated the American Standard Pipe Thread, 
the Briggs formula, and it was he who was responsible for bring- 
ing the Briggs system to the attention of the committee. He has 
been engaged in consulting-steam-engineering practice in New 
York City for many years, and the apparatus for mechanically dry- 
ing air described in his paper is the result of his experiments to 
overcome and abate the smoke and dust nuisance in Manhattan. 


C. H. BEDELL was for twenty years head of the electric labora- 
tory of the Electro Dynamic Company, during which time the 
inter-pole adjustable-speed motor was developed. For the last 
nine years he has served as electrical engineer for the Electric 
Boat Co. 


DAVID S. BEYER was for eleven years in charge of technical 
survey of plants and fire insurance, and later chief safety in- 


spector of the American Steel & Wire Co. He is the author of a 
number of papers on accident prevention. He presented a paper 
on Recent Application of Safety Devices for Textile Machinery 
at the annual congress of the National Safety Council in New 
York this year. 


ADOLPH L. DELEEUW writes from a very extended experi- 
ence, having been designing engineer with the Niles Tool Works 
Co., mechanical engineer with the Cincinnati Milling’ Machinery 
Co., and at present is mechanical engineer with the Singer Manu- 
facturing Co. He has written quite a number of papers on the 
important subject of metal cutting and metal cutters. 


F. W. DEAN, who writes on the work of Mr. E. D. Leavitt, 
was associated with Mr. Leavitt for several years. Since that 
time he has been practising mill engineering and architecture in 
Boston, dealing with mill construction, steam plants, water power, 
and general consulting and expert engineering. Since the date 
of his joining the Society in 1883 Mr. Dean has con‘ributed volu- 
minously to its proceedings. 

LAWFORD H. FRY is now general inspector of the Standard 
Steel Works Co. In 1908 he contributed to the Institution of 
Mechanical Engineers a paper on Combustion and Heat Balances 
in Locomotives, which was one of the first analyses made of the 
experiments on the Pennsylvania Railroad locomotive-testing plant. 
Since then he has contributed a number of papers to technical 
societies and to technical journals dealing with various aspects 
of locomotive operation, paying particular attention to the action 
of the boiler. His later work has been largely connected with the 
heat-treatment of steel. 


HENRY L. GANTT. consulting enigneer, was associated with 
the late Frederick W. Taylor in the initial stages of development 
of the latter’s system of industrial management, and for more 
than the past ten years has given his professional attention to ad- 
ministration, management, and other subjects which confront the 
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industrial engineer. He has presented many valuable papers on 
management and kindred topics before the Society, and has other- 
wise embodied his ideas in published works that have become a 
part of the authoritative literature on the subject. 


FRANK B. GILBRETH, now a Major in the Engineer Officers’ 
Reserve Corps, has been particularly active of late in connection 
with the problem of taking care of soldiers crippled in the war, 
and them in the industries. Mr. Gilbreth 
successful in securing official recognition of this work, and is now 
devoting his whole time to this problem. 


using was recently 


RICHARD B. GREGG was during the summer of 1916 in 
direct charge of an investigation into the hours, wages and work- 
ing conditions of some 500 shops in the dress and waist industry 
of New York City. In addition to consulting and organizing 
work, he has thoroughly studied for the employers the labor situ- 
ation in a number of textile mills and other 
industries. 


establishments in 


WILLIAM D. HARTSHORNE can claim a thirty-four years’ 
experience with textile-mill conditions. For twenty years of this 
period he was employed in the respective capacities of chemist, 
manager of dyeing and finishing department, and as general super- 
intendent of the worsted department of the Arlington Mills at 
Lawrence, Mass. For the last fourteen years of this service he 
was resident agent of the Textet Corporation, both 
worsted and cotton departments. He has contributed a number 
of papers concerning textile-manufacturing problems and mill 
conditions to the proceedings of several societies. 


covering 


LOUIS ILLMER, who has specialized as gas and oil-engine 
expert for the past fifteen years, is now engaged in high-speed 
development work for Mr. Simon Lake, the submarine expert at 
Milford, Conn. Prior to this work, he developed the Illmer gas- 
engine and complete producer-plant equipment for the Reading 
Iron Co., Reading, Pa. The results of some of his rather extensive 
research studies into the fine points of engine design are embodied 
in a number of papers. 


A. LEWIS JENKINS, of the University of Cincinnati, has 
made a number of contributions on the strength of punch and 
riveter frames, and stresses due to bending and twisting, and has 
done considerable work on the stress relations in pressed fits. He 
was the first to publish the present accepted formule for the design 
of pressed fits. He has written several articles on 
presses, intensifiers, accumulators and pumps. 


hydraulic 


LOUIS C. LOEWENSTEIN has had a varied experience in 
designing machinery for marine use with several large shipbuild- 
ing and other concerns. He was for six years in charge of in- 
struction of machine design and steam-engineering subjects at 
Lehigh University. Since 1907 he has been engaged in design 
and theoretical engineering of steam turbines and centrifugal 
compressors with the General Electric Co., at Lynn, Mass. 


W. J. A. LONDON served his apprenticeship with Sir Charles 
A. Parsons on turbine work and was later connected with the 
Brown-Boveri Co., in Switzerland doing the pioneer work of in- 
troducing steam turbines on the continent. He was at one time 
special research engineer on turbine work for Mr. George West- 
inghouse, and was for seven years chief engineer of the Terry 
Steam Turbine Co. He is at present engaged in developing a new 
design of steam turbine known as the steam motor. 


CHESTER B. LORD, general superintendent of the Wagner 
Electric Co., has had a long connection with the construction, 
layout and equipment of new plants. He was for six years gen- 
eral foreman in charge of tools, dies and special machines of the 
General Electric Co. 


DAVID MOFFAT MYERS is a member of the firm of Gregg & 
Myers, Consulting Engineers of New York City. He has devoted 
much attention to the use of special fuels, such as tan-bark, chest- 
nut-chips and bagasse, especially in the plants of the United States 
Leather Co. 


CHARLES J. RAMSBURG was connected for seventeen years 
with the United Gas Improvement Co., of Philadelphia, in various 
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capacities, and for nine years as assistant engineer of works in 
charge of daily operation of Philadelphia gas works. He has 
presented numerous papers before the American Gas Institute on 
general technical subjects connected with the gas industry, and 
awarded the Beal Medal by the Institute in 1910 for his 
paper on Gas Purification. He became associated with H. Kop- 
pers Co., in 1913 in the capacity of vice-president, and since that 
time has contributed a number of papers on by-product coke-oven 
subjects. 


was 


FREDERICK W. SPERR, JR., now chief chemist of the H. 
Koppers Co., started in the by-product coke-oven business in 1910 
as a chemist for the first plant of Koppers ovens in America,—the 
plant of the United States Steel Corporation at Joliet, Ill. He has 
subsequently chief chemist of the Fairfield plant of the 
Tennessee Coal, Iron & Railroad Company and of the blast furnace 
and coke department of the Inland Steel Company, both of these 
companies operating Koppers plants. 


been 


CARL C. THOMAS was for a number of years on the Atlantic 
Coast in charge of design at the Maryland 
Steel Co., Sparrows Point, and connected with building of mer- 
ehant and ealled to Cornell University 
as professor of marine engineering in 1904, to the University of 
Wisconsin as professor of engineering in 19S, 
Johns Hopkins University in 1913 as head of the 
of Mechanical Engineering, from which institution he is now 
on leave of absence. He is the inventor of the Thomas meter, 
which has been described in the TRANSACTIONS of the Society. 


marine-machinery 


naval vessels. He was 


steam and to 
Department 


JOHN W. UPP has been connected with the General 
Co., at Schenectady, for seventeen years. 
ing department 


Electric 
He began in the engineer- 
and was later placed in charge of the drafting 
department; he is now manager of the switchboard department. 
He is a member of the Society's special committee on Standard 
Cross-Sections and Symbols. 


FREDERICK A, WALDRON has had 
Brown & Sharpe Manufacturing Co., Beaman & Smith and the 
Yale & Towne Manufacturing Co. With the last mentioned 
company he worked his way up to the position of superintendent. 
He has been practising as an industrial engineer for some years, 
and is chairman of the sub-committee on Industrial Buildings of 
the Society. 


experience with the 


Power Test Hearing 


On Friday morning, December 7, of the Annual Meeting 
there will be one of the most important sessions in respect 
to standardization that this Society has ever held. This 
will be a publie hearing by the Power Test Committee, held 
in pursuance of a requirement of the Council that this Com- 
mittee should hold meetings from time to time at which 
interested parties may have an opportunity to present sug- 
gestions for purposes of revision. 

The Power Test Codes were formulated by the Power Test 
Committee in 1915 and were published in Volume 37 of the 
Transactions. They comprise rules for conducting pertorm- 
ance tests on boilers, engines, turbines, pumps, compressors, 
blowers, complete steam plants, locomotives, gas-power ap- 
paratus and water wheels. 

The Power Test Committee will welcome a thorough dis- 
cussion of the Rules in the hope that they may be made of the 
greatest value to manufacturers and users of power-plant 
apparatus and to the profession generally. 

The different sections of the Codes will be taken up in 
detail to facilitate suggestions which later will be considered 
by the Committee as material for the revision of the Codes. 

Invitations have been extended to over fifty societies to send 
delegates, and colleges, railroads, manufacturing firms, and 
testing laboratories have also been asked to send representa- 
tives. 


REPORTS OF STANDING COMMITTEES 


HE reports ot Standing Committees of The American 
Society of Mechanical Engineers will be presented at the 
forthcoming Annual Meeting as an appendix to the Annual 
Report of the President of the Society’s activities for the 
year. The Standing Committee reports are published below: 


Reports of Finance Committee 


The Finance Committee reports that the income of the 
Society for the year ending September 30, 1917, was $207,- 
046.98. The total expenditures chargeable to income were 
$186,547.57, leaving an excess of income over expenditures of 
$20,499.41, this being a net balance after reserving $14,000 for 
obligations undertaken but not yet completed. 

The expenditures of the Society per member for the fiscal 
year just closed are as follows: 


Headquarters, Library, Supplies, ete......... 1.84 
Committees on Membership and Increase of 
Council contingencies, mileage and employ- 
Meetings, Annual and Spring............... 1.18 
.63 
Journal and Condensed Catalogues.......... 8.47 
2.73 


The recommended Budget Appropriation for the year 1917- 
1918 is as follows: 


Finance Committee 


Administrations ............... 22,700 
Occupancy of Building and Engi- 
neering Council............... 8,800 
$ 35,500 
Membership Committee................... 2,900 
Council 
3,000 
Committees not otherwise pro- 
Employment Bulletin............ 2,400 
— 14,300 
Sections 10,750 
Increase of Membership Committee........ 8,300 
Meetings 10,265 
Publication 104,405 
Research 500 
Students’ 1,000 
Junior Prizes Committee.................. 75 
11,000 
John Fritz Medal Board of Award........ 75 
Engineering Resources Committee.......... 1,500 
Codperation and Organization Committee. . 100 
Public Relations Committee............... 500 


The estimated income for the year 1918 is $228,500. 

Appended will be found reports of the accounts of the 
Society as shown in the books for the fiseal year ending 
September 30, 1917. 

Respectfully submitted, 


t. M. Drxon, Chairman, 
A. E. 

Gro. M. Forrest, 

W. D. Symons, 

Finance Committee. 


REPORT OF ACCOUNTS 


Mr. R. M. Dixon, 
CHAIRMAN, FINANCE COMMITTEE. 
Dear Sir: 


In accordance with your instructions, we have examined the 
books and accounts of The American Society of Mechanical 
Engineers for the twelve months ended September 30, 1917. 

The results of this examination are set forth in the three 
exhibits attached hereto, as follows: 

Exhibit A Balance Sheet, September 30, 1917. 
Exhibit B Income and Expenses, for the twelve 

months ended September 30, 1917. 
Exhibit C Receipts and Disbursements for the 
twelve months ended September 30, 1917. 

We hereby certify that the accompanying Balance Sheet is 
a true exhibit of its financial conditions as of September 30, 
1917, and that the attached statements of Income and Ex- 
penses, and Receipts and Disbursements, are correct. 

Respectfully submitted, 
(Signed) Wm. J. Srruss & Co., 
Certified Public Accountants. 


EXHIBIT A 
BaLANCE SHEET, SEPTEMBER 30, 1917 
RESOURCES 


Equity in Society’s Building (No. 

25 to 33 West 39th Street). . .$365,846.62 
Equity in one-third of Cost of 

Land (No. 25 to 33 West 39th 


180,000.00 
$545,846.62 
Furniture and Fixtures.......... 5,000.00 
 —- 18,000.00 
Stores, including plates and finished 
25,809.91 
Trust Funds Investment 
New York City 3%’s 1954 (par 
39,696.81 
St. Louis, Peoria & N. W. Ist 5’s 
1948 (par $10,000)......... 10,613.89 
United New Jersey Canal Co. (par 
970.00 
Cash in Banks representing Trust 
———_ 55,791.21 
City of East Orange, Loan Certifi- 
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Liberty Bonds, Investment....... 10,000.00 Council 
Liberty Bonds, Acecounts......... 1,599.00 Contingencies .......... 2,673.02 
Accounts Receivable Employment Bulletin... 2,063.61 
Membership Dues...............- 14,015.73 6,301.01 
Fete... 6,430.00 Increase of Membership Com- 
Sales of Publications, Advertising, 7,328.76 
55,286.25 Meetings Committee......... 9,672.70 
Advance payments. ............. 2,734.06 Sections Committee......... 8,058.65 
Cash: In Banks for general pur- Publication Committee 
— — Transactions ........... 19,710.00 
94,725.17 
LIABILITIES Sales 
Trust Funds 2,942.77 
Lite Membership Fund.......... $45,505.15 Power Test Code....... 550.79 
Library Development Fund...... 4,902.71 ——— 11,567.26 
Week’s Legacy Fund............ 1,957.00 261.43 
Hunt Memorial Fund............ 208.99 Jenior and Student Prins... 70.38 
Junior and Student Prize Funds. . 2,000.00 Sch Welta Medl.......... 77.04 
$ 55,791.21 Coéperation and Organization 83.75 
Dues paid in advance................ 2,167.07 Engineering Resources...... 1.432.50 
Initiation Fees uncollected. ........... 6,430.00 Alterations on Building... .. 7,379.50 
Annual Meeting Social............... 9.11 Expenses ............ $20,499.41 
68,652.75 EXHIBIT C 
Unexpended Appropriation 1915-1916. 267.35 
Unexpended Appropriation 1916-1917. 16,684.79 Receipts AND DISBURSEMENTS FoR THE TWELVE Montas 
Unappropriated Revenue............. 17,814.62 ENnvep Seprember 30, 1917 
34,766.76 RECEIPTS 
Capital 551,346.62 Membership $107,359.87 
Surplus and 114,063.51 26,925.00 
665,410.13 Membership Dues paid in advance.... 2,789.69 
Sales of Publications, Badges, Adver- 


INCOME 


AND EXPENSES FOR THE TWeLvVE MontTHsS ENDED 
SEPTEMBER 30, 1917 
INCOME 
Membership Dues....................$110,493.65 
Sales—Gross Receipts................ 14,437.89 
Interest and Diseount................ 1,707.48 
EXPENSES 
l'inanee Committee 
Office Administration. ..$21,614.53 
Oceupancy Building..... 6,432.36 
4,016.67 
—$ 32,063.56 
Membership Committee. ..... 3,062.11 


$216,319.17 
Cash on hand and in Banks 
General and Trust Funds, Septem- 
gt 51,352 
$267,671.31 
DISBURSEMENTS 


Disbursements for General Purposes. .$184,448.21 


Building Improvement............... 12,500.00 
City of East Orange Loan........... 21,371.95 
12,450.00 


$230,770.16 
Cash on hand and in Banks 
General and Trust Funds, Septem- 


ber 30, 1917 36,901.15 


$267,671.31 


? Note: The item of total expenses includes $14,000 not yet paid to 


complete work already in progress and chargeabie to this year’s activi 
ties 


= 
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Report of Committee on Meetings 
PROFESSIONAL SESSIONS 


Although it has been the aim of the Meetings Committee 
to maintain a high standard for papers presented and dis- 
eussed at the professional sessions of general meetings, the 
Committee has realized that many members of the Society re- 
gard of equal importance the opportunities afforded for per- 
sonal eonferences, for special committee meetings, for dis- 
eussion of problems of peculiar interest to a limited number 
only, and for bringing about a personal contact among the 
members of the Society that is becoming truly national. With 
these points in view the Committee has ever before it the idea 
of so balancing the programs at the meetings that they shall 
not be overburdened with detailed technical papers, and would 
emphasize as a guiding principle for the future the wisdom of 
somewhat limited, carefully chosen programs stimulating gen- 
eral discussion, in preference to sessions overburdened with 
an unduly large number of papers. 


KEYNOTE SESSION 


Besides a number of professional sessions devoted to the 
interests of various specialties of the members, it has been 
the aim of the Committee for the past few years to have dur- 
ing each Annual and Spring meeting a so-called “ keynote ” 
session which should offer an opportunity for the presenta- 
tion of the broad but timely problems of general interest. 
With these points in mind, Industrial Valuation was chosen 
as the general theme for the keynote session of the Annual 
Meeting, December 1916. 

As the Spring Meeting of 1917 came shortly after the dec- 
laration of war, the Committee felt that perhaps the most 
timely subject was the manufacture of munitions. The large 
attendance at the Cincinnati meeting is in part attributed to 
the announcement of this important subject and partly to the 
exceptional opportunity afforded the members of the Society 
to codperate with the members of the National Machine Tool 
Builders’ Association, with whom a joint session was arranged. 

So important has become the relation of the engineer to the 
problems resulting from the war that the Committee has chosen 
for the keynote session of the coming Annual Meeting, De 
cember 4 to 7, 1917, Service of the Engineer to the Public in 
Times of National Crises. 


SPECIAL EXERCISES 


In connection with the Annual Meeting, December 1916, 
epecial memorial exercises were held in honor of John E. 
Sweet, the beloved founder of the Society. 

At the coming Annual Meeting, December 1917, there will 
be special exercises in connection with the conferring of hon- 
orary membership upon Major-General George W. Goethals, 
upon which occasion the address of the evening will be deliv- 
ered by William H. Taft, ex-President of the United States. 


SociaL FUNCTIONS 


At the Annual Meeting of 1916 all social events were held 
in the Engineering Societies Building. Owing to this fact the 
democratic spirit of the Society was more keenly developed, 
as more freedom was felt on the part of the members and 
guests in attending these various functions. The spirit of good 
fellowship thus promoted is a distinet asset to the Society. 

The success of the smokers held the last two years has 
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prompted the Committee to arrange for the repetition of this 
part of the program for the Annual Meeting of 1917, with 
such modifications as past experience has shown would be 
desirable. 

The delightful functions provided in connection with the 
Spring Meeting at Cincinnati were all in accor! with the aims 
of the Committee on Meetings to promote the most cordial 
democratie spirit among the members. 


INSPECTION TRIPS 


It is the belief of the Committee that inspection trips to 
various points of engineering interest should be continued in 
connection with both the Annual and the Spring Meetings. 
It is the feeling of the Committee, however, that a small num- 
ber of such trips thoroughly organized is distinctly more bene- 
ficial and pleasanter for the membership than a large number 
of informal trips, offering too large a variety of opportunities. 


ATTENDANCE AT MEETINGS 


Evidences of the broader field of activity of the Society 
are apparent in the attendance at the Annual and Spring 
Meetings. The total registration at the Annual Meeting, De- 
cember 1916, was 1868, the largest in the history of the So 


clety. 


Of this number 953 were members and 915 were guests 
The number of members present represented 12.5 per cent. of 
the total membership, and exceeded that of the Annual Meet- 
ing of 1915 by 431. 

It is somewhat more difficult to compare the figures of at 
that the 
geographical location of the meeting has a distinct bearing 


tendance at the Spring Meetings, owing to the fact 


upon attendance, but it is interesting to note that the attend- 
ance at Cincinnati in 1917 broke all previous spring-meeting 
records, the total registration being 868, of which 410 were 


members and 458 guests. 


SUb-COMMITTEES OF THE MEETINGS COMMITTEE 


The work of the sub-committees of the Committee on Meet 
ings has for the most part been exceedingly satisfactory. It 
stimulates a wide interest in the work of the Society and re- 
sults in the presentation of excellent papers and discussions. 
that it 
committees that keep alive and awake to their opportunities, 


The Committee feels is wise to continue those sub 
but it also believes it unwise to appoint too many such com 
mittees on account of the danger of overspecialization and 
the possibilities of unwieldly programs. 
Respectfully submitted, 
Rovert H. Fernaup, Chairman, 
L. P. 
Joun H. Barr, 
Dexter S. Kimpat, 
A. L. De Leeuw. 


Meetings Committee. 


Report of Publication Committee 


During the year THe JourNAL has been developed by ex 
tending the Engineering Survey to include engineering activi- 
ties outside of those of our own or other societies, especiall, 
in the way of engineering research. The Review of Engineer- 
ing Periodicals has been broadened to include publications in 
English as well as in the foreign languages. Reviews, written 
by specialists in their several fields, have been published of 
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notable additions to the literature of our subject. Mr. C. M. 
Sames has been added to the editorial staff. The makeup and 
distribution of Tue JournaL for the first seven months of 
1917 were as follows: 


Makeup or THe Journau, 1917 


Technieal 
Society Affairs 


Engineering Survey 


Section 48 per cent 


19 per cent 


33 per cent 


100 per cent 

DistrinuTion oF THE JOURNAL, 1917 
8250 copies per month 
250 copies per month 


Subscriptions 450 copies per month 
300 copies per month 
Students 


500 copies per month 


9750 copies per month 


The cost of publishing THe JournaL for the fiscal year 
ending October 31, 1917, was about $53,428, and its income 
from advertising about $34,928, leaving a deficit of abou: 
$18,500. No credit is given to THe JouRNAL for copies sold to 
subseribers and furnished, in partial return for their dues, 
to the membership and student branches. These, furnished 
at present to the number of over 9000, at $3.00 per year to 
subscribers and $2.00 to the membership, would more than 
cover the apparent deficit and show THe JouRNAL to be pay- 
ing its Own expenses. 

It is the purpose of the Committee to make Ture Journa. 
an epitome of current information in the field of mechanical 
engineering, and to devote to this service whatever revenue 
the paper may produce. 

The last issue of Condensed Catalogues cost about $15,500 
and brought in a revenue of about $29,000, making a profit 
of about $13,500. It has been improved by the addition of 
an index of manufacturers of mechanical equipment. 

In 1913 the Committee was allowed an appropriation of 
$750 tor indexing the TRANSACTIONS. 
$350, making $1100 in all. It was pointed out when these 
appropriations were asked for that they would meet the ex- 
penses only of preparation, but not of publishing. We are 
now able to report the complete indexing of TRANSACTIONS 


To this has been added 


from Volume I to date in ecard form. To publish this in book 


form will cost about $2000 plus 90 cents per copy, thus: 


EsTiIMATeD Cost oF TRANSACTIONS INDEX 


$2000 
$3800 

$11,000 


These ought to be furnished free to the membership as they 
have been in the past, and we recommend that the Commit- 
tee be authorized to expend not to exceed $2000 in printing 
it with a view to its distribution when the necessary funds 
become available. 

It has been the practice of the Society to preserve all un- 
distributed copies of TRANSACTIONS and of the separate papers. 
The accumulation is becoming burdensome, and the Commit- 
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tee has decided to retain not over 25 copies of each volume 
of the TRANSACTIONS up to and including Vol. NNV and 100 
copies each of Vols. XXVI to XXXIII inclusive. Several of 
the earlier volumes are completely exhausted and the Society 
No more than the reserved 
The 


surplus will be sold to those desiring them at $2.50 per volume 


is seeking them at a premium. 


number of any volume are on hand in the bound form. 


in paper covers, or at $2.00 gathered and stitched ready for 
binding. 

With the increased appropriation at the disposal of the 
Committee for the coming year, we hope to make the publi- 
cations of the Society, especially THe JOURNAL, of still greater 
benefit to the membership 

Respectfully submitted, 


Frep. R. Low, Chairman, 
C. I. 
Grorce J. Foras 


Frep. J. MILLer, 
JOSEPH W. Ror. 
Publication Committee. 


Report of Standardization Committee 


The Standardization Committee is charged with a general 
oversight of the standardizing activities of the various com- 
mittees within the Society. That means that it does not con- 
cern itself with any of the details of the actual work of stand- 
ardizing, but rather with the work being carried on by other 
committees according to a general routine and principles 
adopted by the Society. It concerns itself further with the 
promotion of interrelation of the activities of the various 
committees where that seems advisable. 

In carrying out its duties this Committee has interpreted its 
mandate to exercise the least possible authority so far as com- 
mittees were concerned that were appointed before its crea- 
tion. 

With regard to committees appointed after the creation of 
this Standing Committee, the latter has confined itself strictly 
to suggestions made directly to the Couneil as to the personnel 
and general routine activities of the various special commit- 
tees. 

The most important activity of the Standardization Commit- 
tee has been its work in connection with the creation of an 
American Engineering Standards Committee. Active in this 
work were jointly the American Society of Civil Engineers, the 
American Institute of Mining Engineers, The American So 
ciety of Mechanical Engineers, the American Institute of Elec- 
trical Engineers, and the American Society for Testing Mate- 
rials. Delegates from these societies created an Executive 
each and this 
committee reported a Constitution and By-Laws to the main 


Committee consisting of one member from 
Joint Committee, which latter accepted the report and caused 
it to be sent to the founder societies for their action. 
Approval was given to this by all except the American So- 
ciety for Testing Materials, and that approval is expected as 
soon as its governing body meets this fall. 
American 


A copy of the 
Engineering Standards Committee’s Constitution 
and By-Laws is appended. A careful study of this Constitu- 
tion is recommended, as it is probably the beginning of what 
is hoped will eventually fill a very important national and in- 
ternational need. It is expected that with time every techni- 
eal association or society, whether of an engineering or other 
nature, not only in the United States, but abroad, will par- 
ticipate in the work of this committee. A beginning in this 
direction has already been made in that the British Engineer- 
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ing Standards Committee has invited this American Engi- 
neering Standards Committee to send delegates to London to 
cousider a change in the British standard Whitworth thread 
to the simpler cross-section of the United States screw thread, 
and to consider also the question of metric threads. 

It is gratifying to note that the suggestions made by the 
predecessor of our own Committee while that was a special 
committee on standardization, formed the basis in the formu- 
lation the Constitution of this American Engineering 
Standards Committee and have to a considerable extent been 
adopted by it. 

Respectfully submitted, 


of 


Henry Hess, 
H. L. Gantr, 
W. F. 
CarRL SCHWARTZ. 


Chairman. 


Standardization Committee. 


Report of Library Committee 


Your Library Committee has the honor to present the fol- 
lowing report for the year ending September 30, 1917. 

\ As the library of the Society has been incorporated in the 
United Engineering Society Library, the duty of the Com- 
mittee has been to represent the Society on the Library Board 
of that organization, and this report summarizes briefly the 
work of the United Engineering Society Library during the 
year. 

The Library contained 49,702 volumes and pamphlets on 
October 1, 1916, and 132,070 on September 30, 1917. The 
extraordinary increase is due to the absorption of the library 
of the American Society of Civil Engineers which occurred 
in February 1917, and which added 67,242 volumes and 
pamphlets to the collection. Of the current accessions, 206 
were presented through THe AMERICAN Society oF MECHANI- 
CAL ENGINEERS. 

In March, Mr. W. P. Cutter presented his resignation as 
Librarian, which was accepted. Mr. H. W. Craver, Librarian 
of the Carnegie Library of Pittsburgh, was elected to fill the 
vacaney, and assumed the duties of the position on April 1. 
The title of the position was changed to Director of the 
Library at this time. 

The number of readers during the year was 12,710. 

In addition, the Library Service Bureau has met the needs 
of inquirers by preparing bibliographies and _ translations, 
and by eopying articles. This branch of the work shows a 
steady gain in volume as engineers become more familiar 
with its advantages. 

Respectfully submitted, 

JoHN W. Lies, Chairman, 
Jesse M. SmirH, 

Water M. McFaranp, 
A. M. Hunt, 

Carvin W. Rice. 


Report of Membership Committee 
The Membership Committee held nine meetings during the 
year 1916-1917. 


The number of applications considered in the transaction 
of its work and a summary showing the action taken, follows: 


Applications pending October 1, 1916............ 700 
Applications received during the fiscal year....... 1695 
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The following action was taken on these applications: 


Recommended tor 1494 
Recommended for membership (special cases)... .. 15 
In regular course of procedure. 863 

Reinstatements and reconsiderations pending...... 18 


Those recommended for membership were divided into the 
following grades: 


2 
Promotion to Associate-Member.................. 43 


The reinstatement of thirteen members was recommended 
to the Council. 
Under B 16, it was recommended to the Council that the 
dues of seven members be permanently remitted. 
Respectfully submitted, 
Hosea Wesster, Chairman, 
JAMES W. NELSON, 
S. D. 
W. C. Morris, 
NicHouas 8S. Hii, Jr. 


Membership Committee. 


Report of House Committee 


The report of the House Committee for last year referred 
to certain building additions and alterations, which made it 
necessary to hold the Annual President’s Reception on the 
fifth floor of the Engineering Societies Building instead of in 
the Society’s rooms. This function was very satisfactorily 
carried out, judging from the comments of members and guests 
who attended the reception, and no doubt future receptions 
can be held in the same manner and place, with equally good 
esults. 

The changes in the Board Room referred to in last year’s 
report have been made, but it has been considered advisable to 
withhold redecorating this room and hall, or lobby, until the 
contractors for building changes have completed this work, 
on account of the dust which accumulates through the build- 
ing. It is hoped that this work can be completed before the 
Annual Meeting in December 1917. 

It has been found necessary to make certain extensive al- 
terations in the working offices of the Society’s quarters, with 
a view to providing more room and far better facilities for 
lighting, arrangement of desks for employees, intercommuni- 
cation and acoustic properties. These changes are well under 
way and should be completed by October 1, 1917. The ex- 
pense involved is about $6600, but no doubt will prove to be 
one of the best investments the Society ever made. 

During the year the Society received as a gift from Miss 
Hoadley a most excellent oil portrait of Past-President J. C. 
Hoadley. This has been hung on the wall of one of the So- 


ciety’s rooms. 
Of Past-Presidents’ photos, that of Dr. D. S. Jacobus has 
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heen received and added to the Society’s most excellent col 
leetion. 
Respectfully submitted, 

Frepk. A. SCHEFFLER, 
JaMES W. NELSON, 
P. CUMMINGS, 
Ponp, 
W. 


Chairman, 


LU Pson. 


House Committee. 


Report of the Committee on Constitution 
and By-Laws 


The Committee on Constitution and By-Laws, at meetings 
19, March 26, and April 16, 1917, diseussed 


various proposed amendments and additions to the Constitu- 


held January 


tion and By-Laws of the Society, and subsequently recom 
mended changes to the Council. These amendments were ap 
proved by the Council on April 20, and were presented at 
the Spring Meeting in Cincinnati in May. 

In accordanee with C57, the amendments to the Constitu- 
tion were published in the October issue of THe JouRNAL. 
They 


at the forthcoming Annual Meeting and will subsequently be 


will be presented tor discussion and final amendment 


sent to all members entitled to vote, and the final vote of 
adoption will be closed on March 4, 1918. 
Some of the changes in the Constitution necessitated 


changes in the By-Laws which have also been recommended 
to the Council and were approved on October 12, as well 
as new By-Laws for Professional Sections, Local Sections, ete. 

The By-Laws governing Local Seetions are the combined 
effort of about two years’ work on the part of the Committee 
on Constitution and By-Laws and the Committee on See- 
tions, and were framed to conform with all phases of the 
Local Sections’ work to be found in different parts of the 
country, to afford the Sections every opportunity to earry on 
activities of local interest and at the same time to have their 
procedure in conformity with the Constitution and the sv- 
Laws of the Society. These amendments are appended to this 
report. 

The changes in the By-Laws made necessary by the amend- 
ments to the Constitution and the new By-Laws, ineluding 
those governing the Professional Sections, are also appended. 

The Committee has also under consideration modifications 
to the By-Laws to provide for the decision of the Council 
the 
period of the war and for six months after peace is declared, 


to suspend the dues of members in active service for 
and also to exempt from dues a member reaching the age ot 
seventy years, and who has paid dues for thirty-five years. 
Respectfully submitted, 
F. R. Hurron, Chairman, 
Ina H. Woouson, Secretary, 
James E. SaGur, 


GeorGe M. Basrorp, 


Jesse M. 
APPENDIX 
CHANGES IN THE By-Laws Necessitatep By CHANGES IN 


THE CONSTITUTION 


The Committee on Constitution and By-Laws recommends 
that the By-Laws governing the Library Committee, the 


Published in THe Journat, November 1917, p. 940. 
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the Research Committee be amended, 
and that new By-Laws governing the Public Relations Com- 
the Constitution 


and By-Laws Committee be provided, as follows: 


Hiouse Committee and 


mittee, the Standardization Committee and 


Committee on Library 


Library to 
ly. 
resident 
tor tour 


tour 


Committee on 


B 24 


eonsist ot 


shall be a Standing 
Members and the 
One of the tour Members shall be appointed by the |} 
before the first day of each calendar year to serv 
years. 
It shall be the duty of the Committee to represent the So- 
ciety on the Library Board of the United Engineering Society 
The Committee shall deliver to the Seer tary betore October 
15 of each year a report of its the pre- 
ceding twelve months and also of the which it recom- 
mends tor the next fiseal year, with an estimate of the cost 
thereof. 


secretary ol the 


detailed work for 


work 


House Committee 
B 25 There shall be a Standing House (Committee to con 
sist of five persons who shall be Members, Associates, Asso- 
ciate-Members or Juniors. The term of otlice of one Mem- 


ber of the Committee shall expire at the end of each Annual 
Meeting. It shall be the duty of the House Committee to 
have the care, management and maintenance of the rooms of 
the Society and furnishings, the historical relies, the paint- 
ings, and objects of art, and to reeommend to the Council 
suitable regulations for their care and use. At the end of 
each fiseal vear the Committee shall deliver to the Seeretary 
a detailed report of its work. 


Research Committee 


B 43 


consist of 


There shall be a Standing Research Committee to 
five Members, Associates, Associate-Members or 
Juniors. The term of office of member of the Com- 
mittee shall expire at the end of each Annual Meeting. 

(a) This Committee shall have supervision of such re- 
search or investigations as may be directed or approved by 
the Council; shall com- 
mittees of kindred shall 
keep in touch with researches conducted in other countries, 
which are of value to the engineer, and shall report the same 
quarterly to the Couneil. 

(b) The Committee will be expected to maintain a svs 
tem of announcement of results of research and the trend of 


one 


correspond and collaborate with 


technieal. sclentine or other socreties 


investigations in any field which will be of value to the 
engineering profession. 
(c) Gifts or bequests to the Society for the conduct of 


research or investigation shall be expended under the diree- 
tion of the Council, and shall be kept separate from other 
Society funds. 


Public Relations Committee 

6B ? There shall be a Standing Publie Relations Commit- 
tee to consist of five persons who may be members in any 
grade. The term of office of one member of the Committee 
shall expire at the end of each Annual Meeting. 

It shall be the duty of the Committee to consider and re- 
port to the Council its recommendations covering any mat- 
ters which may be referred to it bearing upon the relations 
of the engineer as a man of science to the community in 
which he lives. 


Committee on Standardization 


B ? There shall be a Standing Standardization Committee 
to consist of five Members of the Society. The term of office 
of one member of the Committee shall expire at the end of 
each Annual Meeting. It shall be the duty of this Com- 
mittee : 

(a) To revise standards 


formulate and 


of principle, 


method or procedure, in engineering practice. 
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(b) To cooperate with like committees of bodies of 
kindred aim, or with members of the Society, in the formula- 
tion and revision of standards; or to appoint under approval 
of the Council committees of experts in specialized subjects 
to cooperate with them. The Chairman may represent the 
Committee on Standardization in any conferences. 

(ec) To report to the Council with its recommendation 
any formulated standards for its approval, and when ap- 
proved to present and recommend such standards to the 
meetings of the Society, and secure this publication in THe 
JOURNAL and Transactions of the Society. 


Committee on Constitution and By-Laws 


B ? The Committee on Constitution and By-Laws shall 
consist of five persons who shall be Members of the Society. 
The term otf otlice of one member of the Committee shall 
expire at the end of each Annual Meeting. 

It shall be the duty of the Committee to consider and re- 
port on all matters relating to the Constitution, By-Laws and 
Rules of the Society which shall be referred to it. 


New By-Laws 


It was recommended that the existing Rules 17 to 24 in- 
elusive, defining. the functions of Professional Sections and 
Geographical Groups, be changed to a By-Law, and that they 
be amended to read as follows: 


Professional Sections 


B ? (a) A professional Section of the Society shall con- 
sist of Honorary Members, Members, Associates, Associate- 
Members and Juniors of THe AMerICcAN Society oF ME- 
CHANICAL ENGINEERS and of other persons to be designated 
Affiliates as hereinafter described. 

(b) <A Professional Section of THe AMERICAN Society 
OF MECHANICAL ENGINEERS may, with the approval of the 
Council, be organized for the consideration of any engineer- 
ing, scientific, or professional topic, provided that a number 
satisfactory to the Council, of Members of THe AMERICAN 
Society OF MECHANICAL ENGINEERS, unite in making written 
request for such an organization. Such a section shall be 
designated as . . Section of THe AMERICAN SOCIETY 
OF MECHANICAL ENGINEERS—the blank being filled by the 
topie specialized. 

(c) The provisions of the Constitution, By-Laws and 
Rules of THe American Society OF MECHANICAL ENGINEERS, 
and the precedents of the Society with respect to professional 
sessions for the discussion of papers, shall cover the procedure 
of the Professional Sections except that no meeting of a see- 
tion shall be considered a meeting of the Society as a whole. 


ROLL OF 


A T the October 12 meeting of the Council it was voted 

that a list of all the members of the Society now in 
active service be published and distributed at the Annual 
Meeting. This list will be prepared from the Honor Rolls 
published in THe JournaL from May to December inclusive, 
with such other names as may be sent in in time. The Publi- 
cation Committee requests information regarding any mem- 
bers who have joined the armed forces of the country but 
whose names have not been listed as yet in the Roll of Honor. 
Such information if forwarded to the Secretary by Novem- 
ber 30 will be included in the Annual Meeting pamphlet. 

We have published in Tue JourNaL notices of 601 mem- 
bers from all parts of the Union who have notified us of theb 
enlistment. A large proportion of members listed are com- 
missioned in the Engineer Officers’ Reserve Corps or in the 
Ordnance Department, Officers’ Reserve Corps. The Aviation 
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(d) For the convenient conduct of its professional affairs 
the section shall organize an Executive Committee of five 
members of the Society, under the general direction of the 
Couneil. Such oflicers as the section shall require must be 
selected from the membership of the Society. Other com- 
mittees of the section shall be appointed by its Exccutive 
Committee. 

(e) The Exeeutive Committee of the seetion, subject to 
the approval of the Secretary of the Society, shall designate 
a Secretary of the section whose duties shall be those usualls 
attaching to the Secretary of a professional section, and 
who shall also see that the discussions of papers are satis 
factorily reported and transmitted to the Seeretary of the 
Society. 

(f) Expenditures for the purpose of a seetion chargeable 
to the Society must be authorized by the Secretary of the 
Society before they are incurred, and must be provided for 
in the budget approved by the Council. No liability other 
wise incurred shall be binding on the Society. Any expendi 
ture not so provided must be met by the section itself. 

(g) Engineers and others not members of THe AMERICAN 
Society OF MECHANICAL ENGINEERS, but desiring to partici 
pate in the meetings of the section may enroll themselves as 
Affiliates as heretofore provided, with the approval of the 
Executive Committee of the seetion. Such Affiliates shall 
have the privilege of presenting papers and taking part in 
the discussions. They shall pay #5 per annum, which shall 
be due and payable in advance on October 1 of each year of 
their enrollment, and shall thereby be entitled to reecive the 
regular issues of THe Journau for a period covered by such 
subscription. 

(kh) The Council of THe American Society or Mecuant- 
CAL ENGINEERS may, at sixty days’ notice, suspend or dis- 
band any section. 


Quorum at Council Meetings 


B ? The number of persons constituting a quorum of the 
Council shall be one-third of the number of members of the 
Council then in office. 


Committee on the Washington Award 


B ? The Committee on the Washington Award shall con- 
sist of two members appointed by the Council to serve for a 
term of two years. The term of office of one member of the 
Committee shall expire at the close of the Annual Meeting 
of the Society in each year. The appointment to fill a 
vacancy shall be made before January 1 in each year. 

This Committee shall cooperate with the Western Society 
of Engineers in selecting the recipient of the Washington 
Award which is to be presented annually to an engineer who 
has contributed preéminent service in promoting the public 
good. 


HONOR 


Section of the Signal Corps, and the Naval Reserve, are also 
well represented. 
The following Roll of Houor supplements those already pul) 


lished, and also includes the Providence Engineering Society. 


ALDEN, JonHN L., Second Lieutenant, Ordnance Department, N. A 
ALLEN, WALTER C., Major, Signal Corps, American Expeditionary 
Forces, France. 


ARMSTRONG, Henry C., Captain, Ordnance Department, United States 
Reserve. 


BosarDMAN, ALBERT J., Captain, Division American Ordnance Base De 
pot in France, Washington. 

Boyp, F. F., Lieutenant, United States Naval Reserve Force. 

CLARK, W. Cuas. M., Lieutenant, Naval Service, United States Navy 
Yard, Philadelphia. 

Crawrorp, C. H., Captain, 502nd Engineers, Camp Upton, Yaphank 


DIEMER, Mason, Ordnance Department, United States Reserve. 
DoLL, WILLIAM E., 35th Engineers, Camp Grant, Rockford, TI. 
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FELL, SHELBY G., First Lieutenant, Sanitary Corps, Port of Embarka 
tion, Newport News, Va. 
Fox, First Lieutenant, Ordnance Department, Officers’ 


Reserve Corps 
GuNpy, M., Major, Quartermaster’s Corps, United States Reserve 


Harkis, Gronce E., Reserve Officers’ Training Camp, Fort Niagara, 
N. 

HARTWELL, ArTHUR E., First Lieutenant, Engineer SulbDepot, Camp 
Wheeler, Ga. 


KELLY, WiLtiaM, Reserve Officers’ Training Camp, Fortress Monroe, 
Va 

Kessier, A. G., Lieutenant, N. N. V., Navy Department, Bureau of 
Ordnance. 

Kisster, Hersenr J., First Lieutenant, Ordnance Department, Off 
cers’ Reserve Corps, 

KNEASS, STRICKLAND, JR., Sergeant, 332nd Infantry, Camp Sherman, 
( illicothe, Ohio 


LANEY, THOMAS G., Second Lieutenant, Battalion E., 341st Field Ar 
tillery, Camp Funston, Kan 
Lea, Epwarp S., Major, Frankford Arsenal 


MeGione, Ro G., Captain, 23rd Engineers, Camp Meade, Md 
MARSHALL, WitLiamM C., Captain, Ordnance Department, U. S. R 
MiscH, Anritk A, Lieutenant, Ordnance Department, United States 


Reserve 
OGnuON, Necson, Gun Division, Ordnance Department, Washington, D. ¢ 


Pakisn, WittiamM F., Signal Corps, Equipment Division, Specification 
Department, Washington, 

Pal A., Captain, Engineer Officers’ Reserve Corps 

Patron, Thomas A., First Lieutenant, Ordnance Department, United 


Stats Keserve 

Roninson, Parker M., First Lieutenant 
ford 

Rogers, Joun Cantain, Railway Eng 


Oreénance Department, Frank 


gcineers 

Roceks, 1 Lieutena Engineer Officers’ Reserve Corp 
11it engine Camp Boauregare \lexandria, La 

Root, Virgin A... Captain, Ordn e | artment, United States Re 
rve 


“wirt, IHartey L., First Lieutenant, Engineer Officers’ Reserve Corps 


Rocineers (Railway) Americar Expeditionary Forces 
hr 
Weser, Joun, Lieutenant, General Engineer Depot, U. S. A 
WELLING, Linpsay Ordnance Det ment, Rock Island Arsenal, Il 
Tuomas M., Captain, Ordnance Department, No Watervliet 


Providence Enginecring Societ 
The following members ot Providence Engineering 
Society, aflihated with our Society, are engaged in active mili 
tary or naval service: 
Magorn FRANKLIN E. Enarcome, United States Coast Artillery Corps 
Mason Joun T. Keenan, United States Reserve Engineers’ Corps 
Mason FRANK B. United States Reserve Engineers’ Corps 


Mason L. United States Coast Artillery Cory 
Lucian MInon, United States Navy 

Epwin Biiss, United States Naval Reserve Fores 
Cart. NomMAN D. MacLeop, 103d Regiment Field Artillery 
CarT. T. oun, United States Reserve, National Army 
Carr. N. S. MuMrorp, United States Reserve, Ordnan Department 
Linvur. Freperick EF. Coorer, Reserve Officer, Ordnance Dept 
Seconp Lieut. VALENTINE G. Lippy, Reserve Officer, Engineers’ Corps 
Senet. WALLACE DBurron, 103d Regiment Field Artillery 

Serer. K. Coast Artillery Corps. 

Senet. Earn W. Taytor, Coast Artillery Corps 

RaLtrvu S. Motir, 108d Regiment Field Artillery 

Wa. McSweeneye Engineer Corps. 

ANTHONY CapuTi, Naval Reserve. 

Lester W. Preston, Naval Reserve 

ExNnest 8S. Firz, School of Military Aeronautics. 

BiCKNELL HALL, Jr... School of Military Aeronautics. 

N. Foorr, School of Military Aeronautics. 

liveH Bain, Reserve Officers’ Training Camp. 

Howarp H,. QuINHAM, Reserve Officers’ Training Camp. 

FREDERICK FE, STOCKWELL, Reserve Officers’ Training Camp. 

Joun V. KeiLty, National Army. 


RaLtvu Now, National Army. 
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Fuel Conservation 
To THE Epiror: 

The following letter was received from Mr. H. A. Garfield 

of the Fuel Administration in Washington: 
Dear Presipent 

I wish you to know how much I appreciate the offer 
of assistance of the Engineering Societies in connec 
tion with the campaign for the conservation of fuel. 

As explained to you in conversation, President 
Wilson has charged Mr. Hoover and me with prose- 
cuting a campaign looking to the conservation ol food 
and fuel. We, in turn, are looking to the experts in 
their several fields for assistance. Already I have 
conterred with the oflicers of the Bureau of Mines 
and representatives of the Couneil of National De- 
tense. 

I venture to suggest that an effective co operating 
body be organized, so constituted as to furnish to this 
Administration expert advice and suggestions 

Very truly yours, 

(Siqned) H. A. Garriretp, Fuel Administrator. 

This letter refers to the national campaign for the conserva 
tion and use of fuel during the war. It has great possibilities 
for the future, after the war is over, when we may make a 
more permanent organization Tor the saving of waste, not onl) 
in fuel, but in everything. The engineers are naturally the 
experts on all subjects relating to fuel and to the industries, 
so that they must be prepared to take their share under any 
Government organization. 

All members of our Society are urged to assist in the nation- 
wide campaign for conservation of fuel. They can do this in 
the power stations over which they have control by teaching 
the employes better methods, and by eareful study of possi- 
bilities of saving. 

We have 


not vet waked up to the fact that only by saerifice and saving 


Part of the suecess is a campaign of publicity. 
an we serve our country best. Every engineer of our Society, 
and of other Societies as well, should be prepared to speak on 
saving, and they should offer themselves wherever the oppor- 
unity arrives. This is one form of service that may be ex- 
tremely usetul. 

The members of The American Society of Mechanical Engi- 
neers are well fitted by technical knowledge to speak on coal 
conservation, and they ought to be ready to speak in such a 
way that the general public can understand. In the campaign 
of publicity, the fuel administration will consult the Bureau 
of Mines, and will strive to make all leaflets and posters sent 
oul technieally correct. Any member of our Society who ts 
not drawn into the Army, and who desires to assist in fuel 
conservation, would do well to write Prof. O. P. Hood, of the 
Bureau of Mines, Washington, volunteering to serve in some 
way at home, especially in teaching how to use coal and weod 
with economy. 

It may be that in some parts of the country their services 
will not be needed; at the same time we all ought to be ready 
to do our part wherever we are. Doubtless some method will 
be found for organizing a speaking campaign, whether under 
the Bureau of Mines, through the Chambers of Commerce, or 
Professor Hood will 
be able to supply information on the subject, and will let our 


directly by the Fuel Administratioon. 


members who volunteer for speaking know definitely where 
to apply. This war calls for sacrifice on every one’s part, and 
for the present we must all be prepared to volunteer our serv- 
ices without pay; later, methods may be found to pay engi- 
neers who give all of their time to the home campaign for 


saving. 


Yours very truly, 
Ira N. Hous, President. 


Sy 
teh 
~ 
/ 
* 
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Arsenal, NY 


CANDIDATES FOR MEMBERSHIP 


TO BE VOTED ON AFTER JANUARY 10, 1918 


ELOW is the list of candidates who have tiled applications 

for membership since the date of the last issue of THe 
JoURNAL. These are classified according to the grades for 
which their ages qualify them, and not with regard to profes- 
sional qualifications, i.e., the ages of those under the first head- 
ing place them under either Member, Associate or Associate- 
Member, those in the next class under Associate or Associate- 
Member, those in the third class under Associate-Member or 
Junior, and those in the fourth under Junior grade only. Ap- 


plications for change of grading are also posted. 


NOTE. 


lhe Membership Committee, and in turn the Couneil, ury: 
the members to scrutinize this list with care and advise the 


Secretary promptly of any objections to the candidates posted. 


Un- 


less objeetion is made to any of the candidates by January 


All correspondence in this regard is strictly confidential. 


10, 1918, and providing satisfactory replies have been received 
from the required number of references, they will be balloted 
upon by the Council. Those elected will be notified about 
February 15, 1918. 

The total of new applications since January 1 is 1633 


The Council desires to impress upon applicants for membership that under the presen! 


national conditions the procedure of election of members may Le slower than under normal conditions. 


NEW APPLICATIONS 
FOR CONSIDERATION AS MEMBER, ASSOCIATE OR ASSOCTATE-MEMBEL 
Colorado 
RIENKS, Georce W., Assistant Chief Engineer, 


Great Western Sugar Co., Denver 


Connecticut 
RYAN, E. F., Factory Superintendent, 
Remington Arms U. M. C. Co., Bridgeport 
TOMLINSON, WILLIAM R., 2nd Vice-President and Factory Man 


ager, Billings & Spencer Co., Hartford 
TRUAX, WiLLIAM H., Employment Manager. 

The Yale & Towne Mfg. Co., Stamford 
WARDWELL, GrorGe W., Chief Draftsman, 

Norwalk Iron Works Co., South Norwalk 

District of Columbia 

KLONOWER, A., Mechanical Engineer, 

Bureau Yards & Docks, Washington 


Florida 
GREENE, Henry F., Assistant Manager, 
Coronet Phosphate Co., Plant Cit) 
Illinois 
BACHMAN, CHARLES L., 1st Lieutenant, 
U. S. Engineers Reserve Corps, 
MOWRY, Iiarkry W., Standardization Engineer, 
Western Electric Co, Ine., 
PEEBLES, James C., Assistant Professor, 
Armour Institute of Technology, 
SCHOLES, D. R., Vice-President and General Superintendent, 
Illinois Malleable Tron Co., Chicago 
WESTERBERG, ALFrep E., Field Manager, Appraisal Work, 
Coates & Burchard Co., Chicago 


Chicago 
Chicago 


Chicago 


Kansas 
JOHNSON, Crares E., Engineer, 


The Diamond, Osage & Ajax Gasoline Cos., Kansas City 


Maine 
JACKSON, LAWRENCE B., Mechanical Engineer, 
The Texas Steamship Co., Bath 
Massachusetts 
BREKENFELD, Jacon C., Assistant Superintendent Shops, 


HINCKLEY, Frank C., State Inspector of Boilers and Examiner 
of Engines, The Commonwealth of Mass.. Springtield 

TOWNE, JosernH M., Vice-President, 
National Blank Book Co., 

WATERHOUSE, Ezra P., Envelope Manufacturer, 
Worcester Envelope Co., 


Holyoke 
Worcester 


Michigan 
STEERE, Frank W., Vice-President and General Manager, 


Steere Engineering Co., Detroit 


New York 
ACHESON, Epwarp G., President, 
Acheson Corp., New York 


GRAY, James H., Metallurgical Engineer, New York 
KEMBLE, Tuomas 8., Assistant Engineer, 
Motor Division, Curtiss Aeroplane & Motor Corp., Buffalo 


LUKE, Jonn D., Chief Draftsman and Tool Designer, 
Remington Typewriter Works, 
MILLER, Samvuer W., Proprietor, 

Rochester Welding Works, 
RACHALS, WaLter, Assistant 
United States Steel Corp., 

SCHEIN, ALEXANDER, Assistant Chief Engineer, 
The Sperry Gyroscope Co., 

WEMYSS, DuNcaN, Superintendent Steel Factory, 
Library Bureau, 

ZAMBONI, LAWRENCE, 


Rochester 

Chief Engineer, 
New York 
Brooklyn 


Sngineer, 
New 


Consulting Mechanical 
York 
Ohio 
CARROLL, Emit J., Electrical Engineer, 
American Laundry Machinery Co., 
NORMAN, Cari A., Professor Machine Design, 
Ohio State University, 


Norwood 


Columbus 


Pennsylvania 

BENNETT, WittiaM B., Production Engineer, 
Union Steel Casting Co., 

CANBY, W. P., Engineer of Tests, 
Parkersburg lron Co., 

DONLEY, G., Engineer, 
The Barrett Co., 

MORGAN, James L., Resident Engineer, 

Bayer Steam Soot Blower Co. of St. Louis, 

PATTERSON, Thomos S., Assistant 

Pennsylvania State College, 


Pittsburgh 


Parkersburg 


Frankford, Philade!p!i. 


Philadelphia 
Professor Mechanics, 
State Colleg: 

Tennessee 
WATERMAN, J. S., 
William J. 


General Manager, 


Oliver Mfg. Co., Knoxvill: 
Australia 
FORD, 
Arms Factory, 


Chief Designer, Commonwealth Small 
Lithgow, New South Wale 


Canada 
BERLINER, EpGar M., Director, 
serliner Gramophone Co., Ltd., Montrea| 
England 
POYNOR, Freperick W.. Chief Engineer 


R. Martens & Co. London, I 


FOR CONSIDERATION AS ASSOCIATE OR ASSOCIATE MEMBER 


Delaware 
QUERISPEL, Frep J., Chief Draftsman. 
Electric Furnace Corp., Philadelphia 
New York 
BISHOP, Ernest W., Engineer, 
Manual Apparatus Div., Western Electric Co. Ine.. New York 
Ohio 
RICHARDSON, THomas B., Turbine Construction Foreman, 


General Electric Co., Cincinnati 
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FOR CONSIDERATION AS ASSOCIATE-MEMBER OR 


California 


DE FREMERY, Structural Steel Inspector, 
California & Hawaiian Sugar Refining Co., 


Colorado 
SELINDH, Hereertr 8., Mechanical Engineer 
Holly Sugar Corp., 
Georgia 


FLEMING, P., Jr., 
J. S. Schotield’s Sons Co., 


Assistant Engineer, 


Illinois 


KROEPLIN, Wittiam A., Secretary, 
Sheet Metal & Conveyor Co., 


Ohio 


FOR CONSIDERATION AS JUNIOR 


Connecticut 


SOCIETY 


JUNIOR 


‘an Francisco 


Swink 


Macon 


Chicago 


DAWSON, Maynarp S., Draftsman, The Woodard Machine Co., 


Wooster 


CARTMELL, Navruantet M., Industrial Engineer's Staff, 


Winchester Repeating Arms Co., 
LAZARUS, Gerorce H., Department 
Remington Armory, 
PALATINE, Rewnarp L., 
Continuation School, 
PORTER, KayMonp E., 


Engineer, 


Instructor, 


Designer and Draftsman, 


The Lake Torpedo Boat Co., 
MINKEMA, Wittiam IL, Assistant to Production 
The Whitman & Barnes Mfg. Co., 
Louisiana 


GIACOMIN®O, Josern L., Production Engineer, 
Fylton Bag & Cotton Mills, 


Maryland 
SPICER, W., 
Bethlehem Steel Co., 


GEORGE Designing Draftsman, 


Massachusetts 
FLEWELLING, Mitton F., Jr., Chief Draftsman, 
Ashton Valve Co., 


GOULD, Haroip Draftsman, 
Morgan Construction Co., 


New York 
BROWNELL, FREDERICK 
Western Electric Co., 
HENNINGSON, Lovis A.,, 
Department, American Locomotive Co., 
ISENBERG, Martens H., Erecting Engineer, 
Combustion Engineering Corp., 


J., Engineer, 


Designer and Estimator, 


New Haven 
Bridgeport 
Waterbury 


Bridgeport 


Manager, 


Chicago 


New Orleans 


Sparrows Point 


Cambridge 


Worcester 


New York 
Maintenance 
Schenectady 


New York 


MORSE, Everett R., lst Lieutenant Ordnance Department, 


& 

REBER, James B., Superintendent, 
Columbian Rope Co., 

RIXMANN, CuristTie, Installation Div., 
De La Vergne Machine Co., 

SCHENKER, ABRAHAM W., Designer, 
Lawrance Aero Engine Corp., 

YOUNGBLUTH, R. O., Managing Engineer, 
Architectural Dept., American Radiator Co., 


Ohio 


Ithaca 
Auburn 
New York 
New 


York 


New York 


-MILKEY, Lester E., Field Engineer and Assistant Sales Manager, 


The Sandusky Foundry & Machine Co., 


Pennsylvania 


Sandusky 


CROWLEY, Henry L., Production Engineer, No. 4 Shop, 


Bethlehem Steel Co., 
WIKAN, Cornet, Designer, 
Pittsburgh Steel Products Co., 


South Bethlehem 


Monessen 


APPLICATIONS FOR CHANGE OF GRADING 


PROMOTION FROM ASSOCIATE MEMBER 
Massachusetts 


COE, Harry L., Vice-President, 
Harpham, Barnes, Stevenson & Coe, 


Boston 
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Illinois 
BIGELOW, Carty M., Chief Engineer, 
Cooley & Marvin Co.., Chicago 


Missouri 
BECK, E., District Sales Manager 
De La Vergne Machine Co., Kansas City 


New Jersey 
SCHMIUDPT, 


FRANCIS W., Assistant Engineer, 


Agricultural Chemical Co., Carteret 


New York 
TOWNSEND, ALieri . Associate with M. R. Geiger, New York 
Ohio 
RODGERS, 
Steam Equipment 


Horace P., District 


Mfg. Co. A 


Sales Manager, 
Cleveland 


Rhode Island 


HALT siant Professor of Mechanical 
! niversity, Providence 
‘D PROMOTION FROM JUNIOR 
New York 
NOLLE RED l_augineer and Manager, 
Ice M ne Le De La Vergne Machine Co., New York 


NECROLOGY 
GEORGE SMITH RIDER 


George S. Rider was born in Providence, R. L., on May 4, 
1858. Upon leaving college he served an apprenticeship with 
the Brown & Sharpe Manufacturing Co. in Providence, and 
then spent a number of years in their shops. 
eled abroad extensively, and upon his 
nected with the Warner & Swasey Co. 
struction of the Lick telescope. 

Mr. Rider’s next position 


Later he trav- 
return he became con- 
at the time of the con- 


yas with the Cummer Engine 
Co., from which he resigned to become an instructor in draw- 
ing and machine work in the University School of Cleveland, 
where he remained for about twelve years. 

During these years at the University School Mr. Rider also 
carried on a private budness as a consulting engineer, which 
in later years developed into the firm of George S. Rider & 
Co., consulting and designing engineers, of Cleveland, Ohio. 
He was the senior member of this firm up to the time of his 
death—a period of about fifteen years, during which time he 
designed many large and important power and industrial 
plants in that part of the country. 

He was a member of The Franklin Institute of Philadelphia, 
the Cleveland Engineering Society, and the Cleveland Cham- 
ber of Commeree. 

Mr. Rider became a member of the Society in 1900. 
died on September 11, 1917. 


He 


WILLIAM THOMPSON ILER, JR. 


William T. Iler, Jr., was born in New York on June 28, 
1892. He was educated in the public schools of the city and 


yas graduated from the Stuyvesant High School. In June 


1915 he received his degree in mechanical engineering from 
New York University. 

During the summer of 1913 he worked under the Heights 
of Buildings Commission in New York as engineering drafts- 


man, and in the following summer served as rodman and as- 
sistant topographical draftsman in the Department of Public 
Works in New York. He obtained his shop experience in the 
shops of H. W. Johns-Manville & Co., Bound Brook, N. J. 


T. Iver, Jr. 


Later he became assistant juinor engineer with Gunn, Richards 
& Co. in Utica, N. Y. At the time of his death he was holding 
the position of assistant manager of the Slocum, Avram & 
Slocum Laboratories, N. Y. 

He became a Junior of the Society in 1916. He died on 
October 18, 1917. 


GEORGE E. SCARFE 


George E. Searfe was born in London, England, in Novem- 
ber, 1886. He received his education in the London grammar 
schools, and when still very young started to learn his trade 
by becoming a machinist’s helper. 

His bent was toward electrical science, and in 1890 he ae- 
cepted a position as engineer with an electric lighting com- 
pany in New York. He resigned in 1892 to become associated 
with the Western Electric Co., in whose employ he was sent 
to San Miguel, San Salvador, Central America, as assistant 
engineer of construction on an electric-light plant there. Sub- 
sequently Mr. Searfe held the positions of chief engineer of 
the Towanda Electric Lighting Co., and construction engineer 
of the Warren Manufacturing Co., Sandusky, Ohio. 

In 1900 he became associated with the Pacific Gas and Elee- 
trie Co. in its Nevada division in charge of the power plant, 
and in 1904 became manager of the South Yuba Water Co. 
Mr. Searfe’s ability was evidenced not only in the immediate 
work of the company, but as a consulting engineer for the 
large gold-mining companies of that region. 

After several years’ connection with the Pacific Gas and 
Electric Co., Mr. Searfe was appointed to the office of district 
superintendent, which position he held till April, 1916, resign- 
ing to enter the private practice of electric and mechanical 
engineering, when he acted as consulting engineer for the 
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Pacific Gas and Electric Co., Empire Mines Co., Pittsburgh 
Mines, South Eureka Mines, and a number of others. 

He was an associate member of the American Institute of 
Electrical Engineers. He became a member of the Society in 
1916. He died at his home in Nevada City on August 24, 
1917. 


SVERRE TRUMPY 


Sverre Trumpy was born in Bergen, Norway, in January 
1882. He was educated in a German preparatory school and 
received the degree of B.M.E. in 1903 from the Royal Teeh- 
nical University, Berlin. 

During his college course, from 1899 to 1903, he served his 
apprenticeship with the Accumulatoren Fabrik Aktiengesell- 
sehaft, Hagen, Westphalia. Upon graduation he accepted the 
position of assistant superintendent of the municipal electric 
plant, Bergen, Norway. His next position was with the Fort 
Wayne Electric Works of the General Electrie Co., Madison, 
Wis., as machinist. In 1904 he became associated with the 
Gisholt Machine Co. in Madison as draftsman, and in 1906 
was made chief draftsman of the vertical boring-mill depart- 
ment. In 1911 he was placed in charge of the engineering 
department and the drafting room. 

Mr. Trumpy became a member of the Society in 1913. He 
died at his home in Madison, October 17, 1917. 


THOMAS C. WALKER 


Thomas ©. Walker was born in England in 1859. He was 
educated in the public schools there, and it was there also- 
that he served his apprenticeship in machine work and tool 
making. He gained his shop experience with the Birmingham 
Small Arms Co. 

For four years he was in charge of the machinery for the 
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Carbon Mill in Colorado. He was also associated for about 
four years with the Denver & Rio Grande Railroad Co. At 
the time of his death he was president of the Walker Manu- 
facturing Co., Denver, Col. 

He became a member of the Society in 1891. He died on 
February 13, 1917. 
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AMONG THE SECTIONS 


eee signal events this year will go down in the history 
of the Sections as marked developments in this activity. 
The first is the new By-Laws which were approved at the 
Council meeting in October and published in the November 
issue of THe JourNAL. The second is the Sections Session 
to be held at the forthcoming Annual Meeting. The third 
is the development of the first State Section—Connecticut 

with five Branches, at Bridgeport, Hartford, Meriden, New 
Haven and Waterbury. The fourth is the hold- 
ing of meetings of the Committee on Sections in the various 


innovation 


cities where Sections are established; such meetings have re- 
cently been held with marked success at St. Louis, Milwaukee, 
Chicago and Detroit. 

The Sections Session, which will be held on Thursday morn- 
ing of the convention, represents the first time that the Ses- 
sion of a general meeting has been given over to the dis- 
cussion of Sections’ matters. This Session will be in charge 
of the Committee on Sections and Mr. D. Robert Yarnall will 
preside. Three-minute talks will be given by delegates from 
each of the Sections, followed by general discussion. 

The Committee on Meetings and the Committee on Sections 
decided to hold this Session to discuss ways and means of 
increasing the codperation and cohesion of the Section ele- 
ments at this period of the Sections’ development. There are 
many vital topics to be considered and it is hoped that the 
discussion will be fruitful and will guide this activity of the 
Society into the way of accomplishing big things, not only 
for the engineering profession but for the public at large. 


The phases of the Sections’ work are manifold. In each 
center in which Sections are established, opportunities for 
service arise at every turn. The new Sections’ By-Laws 
govern the activities of each Section only to the extent of 
ensuring that its procedure is in conformity with the Con- 
stitution of the Society; they leave the Section free to earry 
out the details of its codperative work with other societies’ 
sections and with the local organizations and the public. 

In addition to the talks they will give at the Sections’ 
Session, the delegates will come into personal contact with 
the Council and with the management of the Society at the 
convention, and will thus have opportunity for familiariz 
ing themselves particularly with the parent Society's attitude 
towards its branch 


organizations. This is an 


essential, for the individual 


important 
members should under- 
stand clearly in just what relation they stand to the parent 
Society, and by such understanding they will be able to 
derive the greatest benefit for themselves and to perform the 
most good for their fellow Section members and 
membership of the Society at large. 

Other Section activities at the Annual Meeting will include 
“ experience meetings ” held by delegates, in which each dele- 
gate will outline what his Section has accomplished during 
the year; the Sections’ Luncheon, which will be held this year 
at the Engineers’ Club, 32 West 40th Street, New York, on 
Tuesday, December 4, at 12:30 and the usual in- 
formal meetings of Sections’ delegates with the Committee on 
Sections. 


Section 


for the 


THE PRESIDENT’S TRIP 


N the tollowing letter to Mr. Riee, Dr. Hollis 
the impressions of his recent trip to the Pacitic Coast 
tions. 


conveys 
See- 
The President was very much struck by the spirit of 
self-sacrifice he found everywhere among the engineers— 
everyone wanting to serve his country. 


My Dear Mr. Rice: 

I left Washington on the evening of October 15 and had dinner 
in St. Louis on the following evening with the Executive Committee 
of our society in that center. 


Then I went to El Paso, arriving on the afternoon of October 18, 
and made an address to the Southwestern Society of Engineers dur- 
ing the evening, on the subject of The Engineer and the War. There 
were present all of the members who could get to El Paso, and a 
general audience of citizens. On the nineteenth the entire mem- 
bership made an inspection of the engineers’ camp on the Rio 
Grande, not far from El Paso, and in the evening there was a 
dinner. 


I arrived in Los Angeles in the very early morning of the twenty- 
first and there made two addresses. The first was before the en- 
gineers of Southern California, and about 250 were present, repre- 
senting all of the engineering societies; the subject was again The 
Engineer and the War. At Throop Institute I addressed the entire 
body of students. This institute is in Pasadena and will become the 
same kind of institution that the Rensselaer Polytechnie Institute 
at Troy is. 

I reached San Francisco on the evening of the twenty-fourth and 
met the engineers representing all societies at dinner on the follow- 
ing evening. About 250 were present, and the subject was The 
Moral Influence of Engineering Efficiency. On the twenty-sixth I 
visited the University of California, but did not meet the students 
as I went there to see the instruction in aviation. On the twenty- 


eighth I met a number of the members of our society in Portland, 
Ore., and had dinner with them. 

On the evening of the twenty-ninth I had dinner in Seattle with 
all of the societies represented in that city. 


There were something 
under 100 present. 


On the thirty-first I left for home on the Canadian Pacific and 
arrived on Monday, November 5. 

The strong impression I received from this trip was the spirit of 
self-sacrifice amongst the engineers, every one of whom wants to 
serve the country in some capacity. In Southern California and 
Arizona alone 250 engineers have already gone into the Engineer 
Corps of the Army, and there was not a single discordant note in 
connection with the requests for opportunities to serve. 

The only symptom that was at all disturbing to an A-nerican 
citizen was the evident lack of information on the meaning of this 
war. While all were willing to serve, a great many seemed slow to 
understand the sacrifice that this great struggle is going to demand 
of all of us 

Another thing that impressed me was the value to the engineer- 
ing societies of more frequent communication with the West. I be- 
lieve the four engineering societies ought to unite to provide just 
such visits as this every year to ensure the Coast being kept in com- 
plete touch with what we all want to do. 


(Signed) Ina N. 


On his way out to the Coast Dr. Hollis attended a con- 
ference at the U. S. Chamber of Commerce, at Washington, 
on the coal question, and offered the services of the Engineer- 
ing Council in connection with the campaign for the conserva- 
tion of fuel. During this conference he, Professor Brecken- 
ridge and Mr. Lieb were added to the Chamber of Commerce 
Committee on Fuel. 
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SECTIONS’ COMMITTEE VISIT 


Committee on Sections at St. Louis, Milwaukee, Chicago and Detroit, October 22 to 25 


HE members of the Committee on Sections feel that a 

great deal was accomplished by their recent trip to four of 
the Sections located in the Middle West, and the opinions 
which have been expressed by the officers of the respective 
Sections visited are indicative of their appreciation of the 
recognition shown them. 

The following members of the Sections Committee made 
the trip: D. Robert Yarnall, Chairman, L. C. Marburg, 
Prof. Walter Rautenstrauch, Dean Charles Russ Richards. 
Ernest Hartford, Secretary to the Sections Committee, ac- 
eompanied the party. The only member of the Committee 
unable to be present was Major E. H. Whitlock, whose work 
for the Government made it impossible for him to obtain a 
leave of absence. 

The party arrived at St. Louis on October 22 and was 
met at the station by the Executive Committee of the St. 
Louis Section. A visit was made to the Ashley Street Power 
Station of the Union Electric Light and Power Co., where 
the operations involving the change from the old reciprocat- 
ing units to the new 20,000 kw. turbines were demonstrated 
to the party. 

The St. Louis members turned out to the number of over 
sixty to the supper which was followed by a paper on the 
developments at the Ashley Street Power Station, presented 
by Mr. John Hunter, Vice-President-elect. Then the visitors 
each spoke outlining their work in the interest of the Sec- 
tions, the manner in which Sections may codperate in making 
THE JOURNAL the leading publication of its kind and sugges- 
tions for codperation between Sections and the vital work 
of the Research Committee. 

On the following day the Committee reached Milwaukee. 


visited the plant of the Allis-Chalmers Company, and later 
had supper and discussed section matters with members of 
the Milwaukee Section. At this meeting a movement was 
started to develop the membership and scope of the Mil- 
waukee Engineering Society with which the A.S.M.E. See- 
tion is affiliated. 

The Chicago Section was next visited and a supper meet- 
ing held at the Hotel La Salle, at which were present about 
twenty-five of the active members of the Chicago Section. 
At this meeting plans were laid in the direction of securing 
close codperation of the A.S.M.E. Section with the West- 
ern Society of Engineers, the Chicago Engineers’ Club and 
the other engineering organizations of the city. 

On the fourth successive day the Committee were guests 
of a Section, this time the A.S.M.E. organization in Detroit. 
The local committee met the visitors at the train and con- 
dueted them during the day to a number of plants where 
a more intimate acquaintance was obtained with the local 
conditions and the individual leaders in the engineering pro- 
fession in Detroit. In the evening a dinner was held at the 
Chamber of Commerce, about sixty being present. Professor 
Rautenstrauch presented a paper on the Relation of the 
Engineer to Finance, and Dean Richards told of the research 
work being carried on at the Experiment Station of the 
University of iilinois. The meeting voted unanimously to 
invite the Society to hold its 1919 Spring Meeting at Detroit. 
All the week's activities were productive of much that should 
materially enhance the value of membership to those located 
not only in the four Sections visited, but to the entire Society. 

D. Rosert YARNALL, 
Chairman, Committee on Sections. 


CONNECTICUT SECTION INITIAL MEETING 


HE first meeting held under the auspices of the new Con- 

necticut Section was held at New Haven on November 14. 
There were two sessions, both devoted to the subject of fuel 
eonservation. The first began at 2.30 p.m. at Lampson 
Lyceum, Yale University, with Mr. Henry B. Sargent in the 
ehair. Over 150 were in attendance. 

At the outset of the meeting, Mr. Sargent outlined the 
develupment which led to the formation of the Connecticut 
Section with its five branches at Bridgeport, Hartford, Meri- 
den, New Haven and Waterbury. 

Prof. L. P. Breckenridge presented the first paper on 
The Problem of Coal Conservation. He outlined the necessity 
of coal for heat, light and power, and by means of a series 
of lantern slides gave some very interesting data relative to 
the production of goal throughout the world, and also, in 
more detail, the production in the several states of this coun- 
try. The distribution of coal by rail and water were shown 
generally to be the determining factors in the choice of coal 
used. Charts showed the pereentage of coal used (a) by 
states: (b) by industries, commerce, in homes and for making 
steal; (c) per capita for several states, and (d) in relation 
to manufactured products. 

The latest available data on coal production and consump- 
tion is for the years 1914 and 1915. In 1914 of the 1,800,000,- 


000 tons produced throughout the world, about 600,000,000 
came from the United States. Great Britain ranked second 
and Germany third. About one-sixth of the coal produced 
in the United States is anthracite, but the statistics show 
that since 1880 the production of hard coal has never reached 
100,000,000 tons. During the same period the production 
of bituminous coal has advanced from 50,000,000 to probably 
over 600,000,000 tons this year. The conclusion drawn by the 
speaker was that we would have to learn to burn bituminous 
coal in our homes. 

The total production of coal in the United States from 
1906 to 1915 was 4,918,717,285 tons. Of this, Pennsylvania 
produced all of the anthracite and a large portion of the 
bituminous. West Virginia, Illinois, Ohio, Kentucky and 
Indiana ranked next in the order given in the production 
of bituminous coal. In 1915, Pennsylvania used more anthra- 
cite than any other state, New York ranking next, the New 
England States third. Three million tons were exported. 

The railroads used 122,000,000 tons of bituminous coal 
in 1915, and the use by states was, Pennsylvania most, 
and, in their order, Illinois, Ohio, the New England States, 
and New York. New York is the only state which used 
more anthracite than bituminous. 

The use of coal per capita in the Pacifie States is 0.35 tons; 
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in New York, New Jersey and Pennsylvania, 6.52 tons; 
in Ohio, Indiana, Illinois and Michigan, 5.31 tons; and in 
the New England States, 4.85 tons. 


Professor Breckenridge’s paper was discussed by Professors 
Seward, Perry, and Barker, Messrs. R. J. 8S. Pigott and A. J. 
Mr. T. 
cut, also participated. 

The 


made 


German. W. Russell, fuel administrator for Connecti 


following suggestion to save fuel in Connecticut was 


by Professor Breckenridge and adopted by vote of 
the meeting: 


Vorep, That the A.S.M.F. 


struct the chairmen of its several branches to name a committee 


the Connecticut Seetion ot in 
on fuel saving for their respective localities. 

After a of motion pictures, dinner was served at 
Yale Dining Club, at six o'clock. 


series 


Lhe 


EVENING 


SESSION 


The evening session was held at Mason Laboratory, Shet 


field Seientifie School, with Mr. J. Arnold Noreross in the 
chair, 

Mr. ©. P. Hood, mechanical engineer of the Bureau ot 
Mines, Washington, D. C., described briefly the 


scope ol 
the Bureau’s work, but his paper generally covered the sub 


ject of Fuel Conservation by the Bureau of Mines. 


Mr. Hood said that under normal conditions the Govern 
ment buys over $8,000,000 worth of coal annually. Th 
Bureau has been making war on waste for years and has 
tried to get people to believe what they knew to be so. 1 
Mureau has believed that educational methods were, in the Jor oO 

in, the sane methods by which to accomplish fuel conserva 
tion, but under the present conditions it is necessary that 
power also be used to compel saving—and at the same tim 
he educational campaign must be speeded up and earried 


m on a magnitude never before attempted. In view of the 
act that only about 20 per cent of the coal mined is used 
or domestie purposes, whereas 63 per cent 1s used in the 
production of power, it is through those persons engaged in 
the latter occupation that the greatest saving can be most 
easily secured, 

The 20 per cent used for domestic purposes is han- 


dled by about 20,000,000 persons and the possible savin 


would be about 10 per cent, so that it would be an expensive 
proposition to attempt to reach this enormous group to effect 
a net saving of 2 per cent of the coal mined. On the other 
hand, the 63 per cent used for power purposes passes over 
the shovels of not over a quarter of a million firemen, so that 
should 
Fuel economy is an art and must be taught to the 
man at the furnace. 


it is 


in this direction the first drive for conservation 


be made, 


The coal recently mined has shown by analysis from 14 
to 15 per eent ash, as against about 8 per cent normally, 
showing that the inereased production of coal is really an 
increase in ash. One of the prominent central-station opera- 
tors recently stated that this additional ash has cost his plant 
an additional 20 per cent to secure the same production. 
This faulty condition likewise inereases the number of coal 
cars that are required to transport this additional ash. 


In its experiments the Bureau has developed that it is 


feasible to burn soft coal for heating purposes and ol 


practically the same results as are secured by the use 
of hard coal. 


tain 


Mr. Hood pointed out that investigation in the conserva- 
tion of fuel soon unearths the many fallacies that are in cir- 
culation. The engineers have the correct technical data at 
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hand to further consistent conservation of fuel, and the 
Bureau of Mines is cooperating with the engineering socie- 
ties and other organizations in order to give such organiza 


tions the benefit of its service in having facts correctly stated 
before they are disseminated. 

Mr. 
contained in the Bureau of Mines technical papers Nos. 80, 9 


ol 


llood suggested that considerable data of value were 


lo be 


Ile also called attention to a pamphlet about issued 
boilers. Th 
Mem.Am.Soc.M.E. 

The paper was discussed by Prof. E. H. 
romley, associate editor of Power; Mr. F. 


Protessor Breckenridge. 


interest to designers of is is being prepared 
by Henry Kreisinger, 


Lockwood, Mr. 
Wells, and 


The meeting closed with a very inspiring address by Presi 
dent Ira N. 


play in the service to mankind in the twentieth century. 


Hollis on the part the engineer is destined to 

rhe 

audience was much impressed by the stirring words of Dr. 


Hollis. 


SECTIONS REPORTS 
BALTIMORE 


November 7. The first meeting of the season was held at the 


Engineers’ Club and the following discussions were presented : 
Evaporators, .by William L. DeBaufre, Mem.Am.Soc.M.E., me- 
chanical engineer, U. S. Naval Engineering Experiment Station, 


and Considerations in Municipal Ownership, by Prof. A. G 
Christie, Mem.Am.Soc.M.E., Johns Hopkins University 
With of Mr. DeBaufre 


simple evaporators and multiple-effect evaporators. 


the aid lantern slides, 


first described 


He said that 


experiments at the Naval Experiment Station had demonstrated 
that increased efficiency could be secured by reducing the amount 


of tube surface in former standard types of evaporators, and 
that the rate of heat transfer had been thereby increased from 
250 B.teu. per sq. ft. per degree difference in temperature per 
hour to a new rate of 900 to 1000 B.t.u. Methods of handling 


had also been developed which obviated the necessity of frequent 
cleaning to remove senile. 


Mr. DeBaufre next showed a new form of evaporator he had 
developed and with which the efficiency of a triple effect could 
be obtained in a single effect In this new evaporator a 


por 
tion of the vapor leaving the evaporator at low pressure is carried 
to a nozzle-type receives 


ejector which 


live steam through a 
The low-pressure vapor is caught up by the high-velocity 
from the nozzle and forced into a diffuser tube in 
it is compressed to the higher pressure, then led back 
evaporator jackets where its latent 


Tests 


nozzle. 


steam which 


into the 
heat is available for further 
the speaker showing the 
efficiency of the apparatus, and diagrams were also shown which 


illustrated graphically where the gains occurred. 


evaporation. were presented by 


In the discussion that followed, one of the speakers pointe! 
out that this system with its high efficiency should prove of 
value to power-plant engineers in view of the increasing ten- 
deney toward using distilled water for boiler feed. 

Professor Christie compared experiences in municipal owner- 
ship of public utilities of cities in Canada and in the United 
States and outlined the conditions that have tended to make 


the Canadian experiences successful and the American ventures 


generally failures. Emphasis was laid on the need of absolute 
separation of the utility from politics and of placing its con- 
trol under a single trained executive, preferably an engineer. 


The financial problems of municipal ownership were outlined and 
discussed. The final conclusion that political 
existing in the United States did not appear to 
favorable to the adoption of municipal control of utilities. 
ownership under of public 
seemed to be the best solution of the problem. 


was conditions 


at present be 
Private 
close supervision utility commissions 
A. G. CHRISTIE, 


Section Secretary. 


BUFFALO 


October 17. Scientitic Research was the subject of a discussion 
by Dr. C. E. K. Mees, director of the research laboratory of the 
Eastman Kodak Co., at a meeting of the society. 
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Dr. Mees said that the Germans who have accomplished so 
much in the way of scientific research are not geniuses but 
simply hard-working men who accomplish much because they 
are numerically large and have fine laboratory organizations. He 
considered that great scientific discoveries are simply a matter 
of ability, hard work and luck, and that it is just as possible 
to speed up research work as other kinds. The more men at 
work and the better the organization of the laboratory, the more 
work will be accomplished. Today is the day of standards, 
classifications, grades, brands and comparative analytical tests, 
he said, and tomorrow will bring, with its still higher standards 
and more exacting tests, synonyms for tremendously accelerated 
competition. 

Dr. Mees illustrated his talk with stereoptican views of modern 
laboratory methods and equipment. 

The Automotive Section of the Engineering Society of Buffalo 
held a very interesting meeting on October 24, at which Mr. Otto 
M. Burkhardt, mathematical research engineer of the Pierce- 
Arrow Motor Car Co., read a paper on Crankshaft Design. Dis- 
cussion followed, in which David Fergusson and Ernest Harris, of 
the Pierce Company, and Forest E. Cardullo and Charles M. 
Manley of the Curtiss Company took part. In the course of his 
discussion Mr. Burkhardt drew the following striking parallel : 

“Three groups of scientists are remarkably interested in one 
and the same problem, i.e., the problem of balancing. 

The economist is seeking—The balance of trade. 

The statesman is eagerly watching—The balance of power. 

And last but not least, the engineer is developing balanced crank- 
shafts. 

(1) If balance weights are attached to a 3 or 4-bearing 6-throw 
erankshaft, its running at high speed should improve remarkably 
because considerable centrifugal forces and subsequent transverse 
deflections are eliminated 

(2) It is an easy matter to attach weights to a T7-bearing 
6-throw crankshaft. This will not improve its running because 
there is practically no transverse deflection that could be elimi- 
nated, and the main bearings are less favorably loaded 

(3) A 3 or 4-bearing 6-throw crankshaft if properly balanced 
will not be much lighter (if at all) than a 7-bearing shaft 

(4) In the case of a 3 and a 4-bearing crankshaft, an intense 
torque occurs in the crankpin, a phenomenon which does not per- 
tain to the 7-bearing type of crankshaft 

The subject proved very timely and interesting and the meeting 
was well attended. 

Louis J. Foury, 
Assistant to Section Secretary. 


CONNECTICUT 


November 14.—The first meeting held under the auspices of the 
new Connecticut Section was held in New Haven on November 
14. A full account of this meeting appears on page 1022. 

Henry B. SARGENT, 
State Section Chairman. 


CINCINNATI 

October 18. The Research Laboratory Applied to Industry 
was the subject of an address by F. O. Clements at an interesting 
meeting of the Section. The speaker described how for some 
years a group of manufacturers of Dayton have been looking 
forward to the building of a number of factories surrounding 
a research laboratory that would be common to all of these fac- 
tories. While some of the factories were being erected, war was 
declared and the purposes for which these factories were to be 
used were changed. One of the factories was turned over to the 
Dayton-Wright Airplane Co., although it had originally been 
intended for another purpose. The research laboratory had been 
intended for the study of problems connected with industry, 
and its purposes were somewhat modified by the declaration of 
war. However, its general organization had been pretty care- 
fully thought out, and a laboratory was organized about six 
months ago. It contains a group of enthusiastic young chemists 
and engineers, carefully selected. The speaker mentioned some 
of the problems that had come up for solution and the progress 
made toward their solution. Naturally, many of the problems 
that are being studied are of a secret nature, and eannot be 


AFFAIRS 


THe JOURNAL 
Am.Soc.M.E. 


mentioned, but the possibilities of such a research laboratory 
were discussed at some length. The speaker paid a tribute to 
the general spirit of codperation which prevails in the city of 
Dayton and which made such a research laboratory possible. 
Joun T. Fata, 
Section Secretary. 


ERIE 


November 13. The Engineers Society of Northwestern Penn- 
sylvania and the Local Section of the Society held a joint meeting 
at the Erie Public Library, under the auspices of the Local See- 
tion of the Am.Soec.M.E. An illustrated lecture was delivered 
by H. G. Barnhurst, chief engineer of the Fuller Engineer- 
ing Co., Allentown, Pa., on Pulverized Coal and Its Future. 
The subject proved to be of considerable interest, as the present 
high cost of petroleum has boosted the price of fuel oil to a 
point that makes discussion of available substitutes of interest 
to all engineers. Mr. Larnhurst is unusually qualified to speak 
on this subject, as he has been closely following the matter for 
some years, and has supervised the installation of a number 
of large plants. 

M. W. Suerwoop, 
Section Vice-Chairman. 


NEW YORK 


November 13. The November meeting of the Section was pre- 
ceded by a buffet luncheon at which over SO were present. The 
Acquaintanceship Committee took special pains to welcome new 
members and the occasion was made very enjoyable for all present. 

Mr. Maxwell W. Upson presented the paper of the evening on 
“ Concrete Piling.” Mr. Upson spoke at the outset on some of the 
problems involved in overcoming the difficulties met with in supply- 
ing special equipment of this character. He then gave a detailed, 
illustrated description of the Raymond concrete pile, a new devel- 
opment which has never been used to any commercial extent before. 
This pile is a composite pile. the lower part being of wood and the 
upper of concrete. The special advantage of this pile construction 
is that it overcomes two of the problems always inherent to the 
composite pile. The first is to secure a satisfactory joint between 
the concrete and the wood, and the other is to maintain alignment 
between the two parts. 

The speaker also touched on the advantage of this kind of pile 
due to the ease of transportation of the wooden part. At this time 
it is impossible to transport long wooden piles from one section of 
the country to another. HERMAN GREUL, 


Section Committee Member. 


PHILADELPHIA 


October 16. A most important and successful meeting was held 
by the Philadelphia Section in conjunction with the Engineers’ 
Club at Witherspoon Hall. Homer L. Ferguson, president and 
manager of The Newport News Shipbuilding & Drv Dock Co.., 
presented the timely and interesting subject of The War's Effect 
on Merchant Shipbuilding. Mr. Ferguson outline] the effect 
of the submarine menace, and called attention to the necessity 
for action on the part of the United States Government. He 
pointed out the difficulties involved in building ships due to the 
scarcity of labor, and particularly to the searcity of that kind 
necessary in the shipbuilding trades. The war would be won, 
he said, if America would only provide sufficient shipping facili- 
ties to properly transport and suyply our armies on the o‘her 
side. A number of new shipbuilding concerns have sprung up 
to meet the great demand and he expressed it as his belief that 
many of the leaders in these enterprises do not appreciate the 
tremendous difficulties involved in this line of work. The high- 
handed action of some of the labor unions in limiting the num- 
ber of apprentices and production at this time he considered 
greatly to be regretted. 

Joun P. Mupp, 
Section Secretary. 


PROVIDENCE 


Norember 9. Several meetings of note have been held during 
the past month, among which might be mentioned that of the 
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Efficiency Section at which Chester T. Morey, assistant super- 
intendent of the Rhode Island Tool Company, read a paper on the 
Handling and Moving of Material. He discussed the question of 
incoming and outgoing material and its arrangement, control and 

transportation within the shop. 

On Tuesday evening, November 13, a paper was read on Some 
Steels used in Machine Construction, by Chester B. Sadler, of 
the Rhode Island Tool Company. Mr. Sadler touched on the 
composition, pliysical heat treatment and 
raphy of these steels. 


properties, metallog- 
The regular November meeting of the Providence Engineering 
Society was held on Tuesday evening, November 20, Chester T. 
Lucas, associate editor of Machinery, being the speaker of the 
evening. Mr. Lucas showed a moving picture film of the 
Machining of a 92-in. High-Explosive Shell furnished by 
Machinery and gave a talk on the manufacture of artillery am 
munition. 
James A. HALL, 
Correspondent. 


SAN FRANCISCO 


October 25. The activities of this Section so far have been con- 
fined to the dinner tendered to President Hollis on the occasion of 
his recent visit to the Coast. This meeting took the form of a joint 
meeting of the local branches of the national engineering societies, 
each of the societies being represented by a speaker. 

Prof. Harris J. Ryan, of Leland Stanford Jr. University, spoke 
on behalf of the American Institute of Electrical Engineers. Prof. 
C. D. Marks, of Stanford University, represented the American So- 
ciety of Civil Engineers. Prof. Andrew C. Lawson, of the Uni- 
versity of California, spoke for the American Institute of Mining 
Engineers, and Dr. L. H. Duschak, of the U. S. Bureau of Mines, 
represented the American Chemical Society. Prof. B. F. Raber, 
chairman of the San Francisco Section, presided at the meeting, 
and the guest of honor was introduced by Geo. W. Dickie, Vice- 
Pres.Am.Soc.M.E., with whom Dr. Hollis had been associated at 
the time he was naval inspector at the Union Iron Works, San 
Francisco. 

The general subject discussed during the evening was the rela- 
tion of engineering to the war, each speaker taking up the particular 
branch of engineering represented by his society. 

The event of the evening was a stirring address by President 


STUDENT 
Student Branch Conference 


As has been the custom for the past few years there will 
be a Conference of Student Branch representatives held dur- 
ing the Annual Meeting. Each of the forty-five Branches 
is invited to send a delegate to attend this Conference, which 
will take place on the afternoon of Wednesday, December 
5, at four-thirty o’clock. 


r bd 
Month's Reports 
BUCKNELL UNIVERSITY 
November 5. L. W. Sipley gave an interesting talk on Steam 
Turbines. Prof. Frank E. Burpee, Mem.Am.Soc.M.E., expressed 
his regret that the usual custom of the University’s tours of 
inspection of the different plants would probably not be carried 
out this year as many of the plants have been closed to visitors. 
H. R. Pars, 
Branch Secretary. 


CARNEGIE INSTITUTE OF TECHNOLOGY 


November 7. There was a large attendance at this regular 
meeting, at which it was announced that practically every junior 
and senior student in mechanical engineering had joined the 


Society this year. Following the regular business session a talk 
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Hollis on the subject of The Moral Influence of Engineering and 
Efficiency. C. H. DELANY, 
Section Secretary. 
ST. LOUIS 
The visit of Dr. Ira N. 


October 16. Hollis, president Am.Soc, 


M. E., was made the occasion of a dinner reception at the Missouri 
Athletic Club. Owing to the fact that the president’s stay in 


St. Louis was limited to a few hours, it was impossible to ar- 
range a meeting of the Section, but the time was spent in talking 
over the affairs of the Society with the executive committee. 


The members of the executive committee were greatly impressed 


with the fact that Dr. Hollis’s policy throughout the year has 
been first and foremost one of service to the engineering pro- 
fession. Surely there could be no more effective results obtained 


by the president of such an organization as ours than the adherence 
to the idea that everyone in the organization is to do his part 
toward being of some real service to his fellow engineers. 


October 22. On this evening, at the American Hotel Annex, 
the St. Louis Section held a joint meeting with the National Com 
mittee on 


Sections. The meeting was preceded by a dinner, at 


which were seated seventy-five members of the Section and guests 


Mr. R. L. Radeliffe, chairman of the Local Section, introduced 
Mr. D. Robert Yarnall, chairman of the National Committee on 


Sections, asking him to preside during the meeting. Very in- 
teresting and helpful talks were made by the different members 
of the visiting committee, ideas with reference to the 
management and activities of the Local Section were received 
with a great deal of interest and will prove of great value 

Mr. John Hunter, Mem.Am.Soc.M.F., chief engineer of power 
plants of the Union Electric & Power Co., delivered an illus- 
trated lecture upon the subject The Development and Opera- 
tion of a Power Station. Mr. Hunter took the Ashley 
Street Plant of his company as illustrative of his lecture, and 
showed during the course of the evening seventy stereopticon 
views of the growth and development of this great station. The 
audience of technical deeply interested in what Mr. 
Hunter had to say, and the explicit manner in which he demon- 
strated his subject. 

The chairman of the Committee on Sections congratulated the 
Local Section on the nomination of Mr. Hunter to vice-presidency 
in the Society. 


whose 


Large 


men 


FE. H. TENNEY, 
Section Secretary. 
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on central-power-station operation was given by Mr. J. C. 
Mem.Am.Soc.M.EF. 

Mr. Hobbs first modern automatic stoking and de 
scribed in detail the very efficient devices at the Detroit Edison 
Co. for burning all the combustible material in the refuse. These 
devices consist of grinders which carry out the refuse and prevent 
clinkers from being formed. 


Hobbs, 


spoke on 


He laid special stress on the con- 
struction of firebrick walls to take care of unequal expansion on 
opposite sides. 

Mr. Hobbs gave a brief description of turbines, steting that 
the best practice in turbines, also in 
valves into large pipes, is to open with a shock 
almost immediately 


starting opening steam 
. then cut off again 
and come on gradually. This is to prevent 
the steam from floating in on top in a cloud, and causing unequal 
expansion to the top and bottom of the turbine casing and the 
pipes. 

The speaker did not think that dry pipes on boilers were prac- 
tical; in fact he said he had obtained better results by removing 
the dry pipes from the boilers. He also gave some ideas on de- 
termining the most efficient piping. 

The talk was followed by a general discussion, and after a short 
social session, during which smokes and refreshments were served. 
the meeting adjourned. 

G. R. BRANDIN, 

Branch Secretary. 


UNIVERSITY OF MISSOURI 


The officers elected at the November 8 meeting of the Branch 
were: Honorary Chairman, H. Wade Hibbard, Chairman, L. N. 
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Thompson, Corresponding Secretary, J. W. Baldwin, Secretary- 
Treasurer, K. K. King. Governing Committee: HH. Wade Hib- 
bard, L. N. Thompson, J. R. Wharton, William Copper, M. M. 
Slaughter. 

The meeting was addressed by the Honorary Chairman on the 
subject of the National Society and the relations to it and the 
advantages of membership in a student branch; also by Prof. 
J. R. Wharton, Mem.Am.Soc.M.F., upon his summer work in 
the valuation of a motor-engine factory about to be taken over 
by the Government. At a later meeting the Honorary Chairman 
is to give an address upon his work this summer for the War 
Department in Washington, D. C., as an organization, manage 
ment and production engineer, in the laying out of organization 
and efficiency plans for expanding departments expending 
$274,000,000, according to present appropriations. 

The School of Engineering is engaged in a thoroughly patriotic 
service in infusing into the students an intensity of purpose in 
preparing for their later engineering work in the Army or muni- 
tions plants;-to this the students are heartily responding. The 
Honorary Chairman never knew of such enthusiastic and intense 
study as is now being given to the various courses. The men 
almost feel that they are in uniforms and serving their country. 
Forty-seven members of the University faculty are in uniform 
and drilling three times a week under Captain Craigie of the 
U. 8. Army, a course specifically authorized by Act of Congress 
in a university where the Government has authorized a Reserve 
Officers Training Corps. Six hundred students are in the Corps 
also. The Faculty Company will shortly be in target practice on 
the rifle range, will be taken out among the hills for map plotting, 
and next summer will go into camp in the Ozark Mountains, under 
Captain Craigie. The quota of the University in Columbia and 
Boone County was made for the Liberty Loan, the faculty alone 
subscribing about $50,000. The faculty and students are giving 
$10,000 for the Army Y. M. C. A. in the $35,000,000 campaign. 

H. 
Honorary Chairman. 


NEW YORK UNIVERSITY 


November 4. Ernest Hartford, Secretary to the Committee on 
Student Branches, addressed the members at the first meeting of 
the Branch for the season. He explained the privileges of the 
student-members, the benefits to be derived from the Society and 
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aiso announced the meetings that the Am.Soc.M.E. is to hold and 
the topics to be discussed. Professor Houghton made a few sug- 
gestions concerning the organization of this Branch. 

It was decided to hold one big meeting each month on the third 
Friday of the month, at the Engineering Societies Building at 
8:00 p.m. Prominent men in the engineering world will head the 
program of each meeting, with addresses and illustrated lectures. 
It was announced that the first meeting would be held Novem- 
ber 25, and everybody would be welcome. 

FREDERICK GROEPLER, 
Branch Secretary. 


POLYTECHNIC INSTITUTE OF BROOKLYN 


November 6. The first meeting of the Branch for the season re- 
sulted in the election of Charles L. Schweizer as chairman, to 
replace Frederick Bromm, who has been called into service, and 
William Sumner as vice-chairman. The regular business was fol- 
lowed by a lecture on Atoms, Electrons and the Constitution of 
Matter, delivered by Dr. A. A. Adler, Mem.Am.Soc.M.E. _ Inter- 
esting topics of Dr. Adler's talk were the size of the electron, the 
composition of X-rays and the heat waves of the sun. 

NATHAN N. WoLport, 
Branch Secretary. 


RENNSELAER POLYTECHNIC INSTITUTE 

November 7. The third regular meeting of the Branch was 
held on this date at 7:45 p. m. 

Mr. J. M. Dewey spoke upon the present plans for equipping 
the army with field laundry machinery. He thoroughly explained 
the problems met with in designing this machinery for motor- 
truck units, train units, and base units, and the methods pursued 
in overcoming each of these problems. 

Mr. G. H. Carragan described the manufacture of paper. His 
talk was in the nature of a supplement to the recent trip the 
Sranch made through the plant of the West Virginia Pulp and 
Paper Co., at Mechanieville, N. Y. He gave the history of the 
development of the industry, a summation of the various kinds 
of fibers used in paper making and a review of the different grades 
of paper and the processes followed in making each grade 

R. A. Marriorr, 


Branch Secretary. 


EMPLOYMENT BULLETIN 


HE SECRETARY considers it a special obligation and pleasant duty to make the office of the 
Society the medium for assisting members to secure positions, by putting them in touch with 
special opportunities for which their training and experience qualify them, and for helping any- 


one desiring engineering services. The Society 


N forwarding applications, stamps should be enclosed for trans- 

mittal to advertisers; applications of non-members should be 

accompanied by a letter of reference or introduction from a mem- 
ber, such reference letter to be filed with the Society. 


GOVERNMENT POSITIONS 


The Society has been asked to make suggestions of men for the 
following positions with the Government. Non-members possessing 
the necessary qualifications may avail themselves of these notices 
by enclosing with their reply a personal introduction to the 
Secretary. 


SEVERAL ENGINEERS who have had considerable experience in 
the design of machines and machine tools, which would enable them 
to comprehend quickly questions involved in the designs of field- 
artillery material. 2426. 


THE MOTOR SECTION of the Ordnance Department is charged 
with the procurement of tractors and trucks for hauling artillery and 
ammunition, including maintenance, inspection and training of drivers, 
also similar work in connection with armored cars and armored tanks. 


acts only as a clearing house in these matters. 


The principal duties of this section, however, will be the maintenance 
and upkeep of these vehicles in the field. 2427. 


A NUMBER OF MEN with milling, mechanical or electrical engi 
neering training and experience, at salaries ranging from $1440 to 
$1800 per annum, for investigating grain-dust explosions and fires in 
grain mills and elevators throughout the various parts of the United 
States. Traveling expenses and sustenance will be provided. 2428 


CIVILIAN POSITIONS 


SEVERAL INSTRUCTORS in mechanical engineering are needed by 
one of the large state universities in Middle West: men having special- 
ized training and experience in machine design, gas power engineer 
ing and general laboratory work. Give complete statement of training, 
experience, minimum salary expected, and recent photograph. 1045 


DRAFTSMAN with at least five years’ experience in the detail of 
machine parts. Permanent position. State age, experience, salary ex- 
pected, and references. Location near New York City. 2012. 


YOUNG MAN not over 35 and not subject to military draft. Must 
possess some technical training or experience in mechanical lines in- 
cluding drafting. inergetic man with executive ability required. 
Salary to start, $1300 to $1500. Location New York. 2166. 
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PHYSICISTS, ENGINEERS, DESIGNERS AND DRAFTSMEN for 
work of research development and design related to problems of tele- 
phonic, telegraphic radio communication, which are matters of 
public Opportunities for men in both temporary 
and positions. Apply by Location: New York, 


2178. 


and 
importance. such 


permanent letter. 


DESIGNERS, DETAITLERS and TRACERS for chemical plant ln 
cation Puiladelphia. 2370 

MEN with mechanical engineering training, in connection with the 
variou operating and test problem in operation of a& iarge power 
plant (a) Two junior engineers who have had experience in test 


work on various types of power apparatus to start at $100 per month. 


(b) For the shift 


perating jobs three vacancies turting with salary of 
$150 per month Numerous opportunitic for promotion; men wh 
make good always considered for transfers to various other plants 


Location Virginia Te | 


ENGINEERS to train and develop iu the f 
York 


re litant 


tal of a New 
tar with the 


duction of bituminous road and roofing mate 


firm primarily engaged in the 


principal 


riais, With the ultimate object of filling operating positions in various 
plant 8 foreman, id emist rintendent r jper 
intender l’refera but not ¢ of chen engineer 
ing t ng As cont plated vy ill be fan execu 
tive t hand me Is r ‘ sset 

DESIGN DRARTSMEN on plant i Not 1 rily te nical 
graduate s iry $30 to $35 Location New York 2358 

FECHNICAL GRADUATES for tean ! eering and 

wer testing Work cover teel n in Pennsy ul Ohl West 
Virginia and Indiana 2584 

YOUNG MAN with experie: ‘ inecr r drafts assist 

ae rtment Ap] i ‘ l n Pent 
i st 

HIGH-GRADE DESIGNING DRAFTSMEN on jig fixtures and 
gat preter y men experienced in t bine Apply b etter stating 
exper nad ted 1 it n New York 23558 

PRACTICAL STEAM ANI) FUEL ENGINEER w also has a tect 
nical educatior 


ASSISTANT 1 


-NGINEER to take general charge of engineering work 


including iring application and shop engineering Send full par 
ticular in reterence to past experience, age nd tlary expected 


Location Ohio 


take ch 
if po 


PION MANAGER, experienced 
Prefer 


automatt 


in factory management, to 


irge of factory 


of 
organizing ability, 


graduate mechani 
Man 


modern 


al engineer, and 
with executive 
ods 
thorough and able to plan 


factory 


ssible a designer machinery 


ability and 


and factory 


training in efficiency met 
management who is systematic 

work through the 
production Factory makes small 
ing precision machinery and employs 500 to 600 people 


York State. 2391 


nethods 


for getting 
ability to 


and has demonstrated 
articles requir 


Location New 


Increase 


MAN capable of taking charge of department employing about 100 


men Must thoroughly understand the bleaching, dyeing, sizing and 
calendering of cotton goods, a good handler of men; should command 
respect and edience Position would pay about $35 per week to 
start and more after the man was able to demonstrate his ability 


Location Staten Island. 2394. 


EXPERIENCED MAN capable of aiding in organizing and follow 
ing up the introduction of a production 
ines, at a large factory located in the East 
and originality and be able to handle 
who had experience in 
State experience, age, 


department 
Must 
successfully shop problems 
hardware 


along modern 
initiative 
Man 
lines preferred 
reference and approximate salary required. 2395 


Posst 


has or small tool 


PLANNING 


DEPARTMENT AND TIME-STUDY MEN. A _ well 
established firm can offer exceptional opportunities for effective and 
interesting work to engineering graduates who have had substantial 
experience with modern industrial methods, with special reference to 


time study, 
scheduling 


of 
reply 


the determinatior 
production In 


standard tasks, 
state age, 


and planning 
education, 


and 
experience, 


present and expected salary. Location Massachusetts. 2296. 
MACHINE-DESIGNING DRAFTSMAN Technical graduate with 


some years’ practical experience in a shop and at least 4 or 5 years in 
drawing room designing as well as making drawings. Desire man who 
can follow up work in shop and inspect machinery, a special line of 
stapling machinery for use in box making being manufactured to con- 
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tract. Salary about $150 to $200 per month, according to qualifica 
tions. Location Illinois. 2399. 


FACTORY MANAGER to assume complete charge of large firebrick 
plant Must be and 36 years of age, forceful, possessed 
of technical as practical knowledge and prove former 
undertakings Missouri. 


between 2S 
able to 


2402 


well 


as 
success in large Location 


DRAFTSMAN 
Paso, Tex. 2404 


acquainted with smelting work for position in El 


VALUATION ENGINEER for important eastern railroad, to take 
rege of rolling-equipment valuation worl Should have special ex 
perien a st and depreciation of car and locomotive 
q el S000 d lent upon qualifications. 2406 
DRAITSMEN of general mechanical experience Men of integrity, 


reliability and industry wanted, with experience in general drafting, 
design and layout work State age, details of experience, salary ex 
pected and references. Location Delaware. 2407. 

DRAFTSMAN wit ifficient experience to enable him to lay out 
machinery in new plant including the making [f drawings covering 
electric-light and power system Permanent position in engineering 
department man l-plant experience, or wh as 
lone d ing for « g cCnugineer State fully qualifications and 

ence A nt must be in possession of te nical training 
thern © 2409 
PRESS-ROOM PORPMEN \ t fis nturs ad 
t t M e knowledg 
nd wit f r 
| i t i state ‘ rie in | aii t i 

} ted na ion ils en you re} t or d 
2410 

ASSISTANT SUPERINTENDENT ‘ rinter g mechar 

‘ | \ 
ige of 

} rré r st rt mor 
Ly Niagara | 2412 

BOILER MAN ‘ gn and I 
t t steal par I ers Must be 
wi g ma n t nt it progressive i shoj Location 
New Je 241: 

NEW YORK CONCERN desiring to extend les force for tool steels 
want men of good address and shop training educate for the work 

salesmen and steel experts Men between the ag f 25 and 35 
Salary depends upon man 2414 

MECHANICAL DRAFTSMAN for sit in Omal Car and 

motive work Application can be made through New York office 


2415 


POWER-PLANT 


nstruc 


industri lines, design 


MEN xperienced in 
lar cation New York City 


tion of ster ind wer plants le 


POWER 


SUPERINTENDENT to take charge of a power plant near 

New York City, consisting of 2600 b.hp. of stoker-fired B. & W. beilers 

burning anthracite, 2000 b.hp. of B. & W. wasteheat boilers, aud 15 

prime movers—steam turbines and Corliss engines—up to 1500 I.hp 
driving d generators and air compressors. 2420 

SALESMAN f; iar with time ind cost-kceping method Salary 


and commission basis. Headquarters New York. 2421. 


DRAFTSMEN 
anthracite-colliery 


AND FIELD 
practice 


MAN 
Location 


Young with 


Pennsy 


man knowledge or 


vania 2422 
YOUNG MEN with technical training in M. E 

ploy of company manufacturing flow meters 

engineering work in power plants or sales 


2423 


course to enter 
Rapid advancement 


Location 


em- 
to 


Massachusetts 


SAFETY INSPECTOR Man mechanical training, capable of 
making intelligent suggestions to engineering department for th« pro- 
vision of all with requirements of 
the law and to mechanically safe possible, 
Should be with educational methods to be employed in 
accident-reduction work Position will pay $2000 a year. Location 
New England. 2424 


with 


safeguards 
a plant 
well qualified 


necessary to comply the 


make as nearly as 


SALESMAN wanted for an old established firm. Must be cleancut, 
energetic salesman, not an order taker Must have thorough know}l- 
edge and acquaintance with the automobile trade. While a certain 


amount of mechanical knowledge is not absolutely essential, such will 
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receive first consideration. This “ad” is to attract the attention of 

high-grade men only, who are capable of conducting a branch office. 

Answer fully, giving past experience, salary expected and state when 

can report for duty. Location Middle West. 2425. 


TWO FIRST-CLASS ELECTRICAL DRAFTSMEN, preferably with 
powerhouse experience. Location New York. 242%. 


MECHANICAL ENGINEER with wide experience in all kinds of 
bandling and conveying equipment and solution of labor-saving prob- 
lems, to supervise such work for a company having a number of large 
manufacturing plants in different parts of the country. 
tunity for the right man. 


Good oppor- 
State age, education, experience and salary 


desired. Location Middle West. 2430-A. 

MECHANICAL ENGINEER having practical experience, particu 
larly in handling and conveying equipment, to study labor-saving 
problems in a large industrial plant and make recommendations. 
Good opportunity for the right man. State age, qualifications and 


salary desired. Location Middle West. 2430-B. 


SALES ENGINEERS for band stoker. Will pay liberal commission 


on the gross sales price, advance a drawing account of $150 per 
month. Man should have a technical foundation and be familiar with 


combustion problems. Would expect a man to spend two weeks with 
organization to gather selling data, factg and operation of the stoker, 


thoroughly equipping him for work. Location New England. 2431. 
TOOL DESIGNERS AND DRAIPTSMAN, particularly those who 
have had experience on small interchangeable parts. *aving the 


highest wages obtainable in return for first-class men of engineering 
ability, also paying a 12% per cent bonus quarterly, or at the end of 
full bonus periods, to all employees based on wages earned and for 
faithful and continuous service. Location New England. 2432. 


METALLURGIST, RESEARCH AND EXPERIMENTAL ENGINEER 
in a New 


England factory machining and grinding small parts from 

alloy steel. Man with technical training preferred. 2436 
MAN TO TAKE CHARGE OF SPECIAL CLASS in steam engine 
practice. The course will consist of one hour a week in the class 
room and one night of two hours in the engine laboratory. Class 


will not deal with the students of the regular engineering course, 
but with the men who are connected in some way with steam engine 
work, and who wish to obtain a knowledge of the practical 
scientific principles underlying the operation of different 
Steam engines. Location: New York. 2457. 


and 


types of 


YOUNG ENGINEER to take up safety work in connection 
plant and to take general charge of the building inspection. 


with 
Loca- 


tion: New England. 2438A. 
CHIEF CHEMIST in connection with investigation work involved 


in the manufacture of product. 2438B. 

ASSISTANT MECHANICAL ENGINEER in large manufacturing 
plant. Young man with experience on pumping machinery preferred. 
Location New Jersey. «2439. 


MEN AVAILABLE 


MECHANICAL ENGINEER, EXECUTIVE. 
Two years’ commercial experience. 
turbines and power plants. Five years as works manager of metal- 
working plant. position as works engineer or assistant to 
executive in manufacturing or engineering firm. Excellent health and 
habits. Thirty-one years old, with family. L-392. 


Technical education 
Six years as designer on steam 


Desires 


FACTORY EXECUTIVE, 
SUPERINTENDENT. 


MASTER OR PLANT 
Age 39, 18 years’ production 
superintendent in the manufacture of engines, condensers, high-vacuum 
air pumps, centrifugal pumps, ete. General engineering work, both 
medium and heavy. Has traveled extensively in connection with field 
work. Good executive, of pleasing personality, alert and resourceful, 
exercising well-balanced judgment in all 
fidence of organization. L-393. 


MECHANIC 


expericnuce as 


dealings and retaining con 


BUILDING-EQUIPMENT ENGINEER seeks connection with a 
manufacturing or construction concern requiring the services of an 
executive with broad experience in the design, purchase, construction 
and maintenance of power plants, heating, ventilating, lighting, refrig- 
erating, kitchen and laundry systems. Has also been 
in the planning of floors, offices, departments, etc. 
after December 1. L-394. 


very successful 
Services available 


MECHANICAL ENGINEER. Technical graduate, age 25, with 


steam-engineering and anti-friction-bearing experience, desires position 
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in engineering or engineering sales. Salary $1500 per anum,  L-395. 

MECHANICAL ENGINEER. ‘Techical graduate, age 38, with 14 
years’ experience in industrial work as draftsman and engineer, in the 
manufacture of soap and illuminating gas, and in coal mining and 
plant construction. At present chief draftsman for a chemical plant 
Desires position as chief draftsman or mechanical engineer. Salary 


$2500 to $3000. Location preferred, East. L-396. 


MECHANICAL SUPERINTENDENT. Age 40, broad experience in 
design, construction, maintenance and operation of machinery, power 
and industrial plants. Salary $4800. L-397. 


EXECUTIVE. M. E. education, age married. 
perience in handling men in field, shop and office. Experienced in con 
struction and operation of large lumber-manufacturing plants. De 
partment and territorial manager for large corporation manufacturing 
and selling mechanical lines. Executive with company contracting for, 
designing and installing coal-preparation plants. Will consider oppor- 
tunity in foreign or domestic field. L-398. 


Several years’ ex 


CHIEF DRAFTSMAN OR ASSISTANT CHIEF ENGINEER. 
Mechanically trained, age 29, married. Over four years’ practical. ex- 
perience in design and manufacture of jigs, fixtures, gages and tools. 
Capable of handling men. At present in charge of a vital department 
of large munition-manufacturing concern. Foreign positions considered 
L599. 


GRADUATE MECHANICAL ENGINEER of leading technical school 
desires position of executive nature in connection with building heavy 
machinery or plant-construction work. Six years’ practical experience 
covering shop work, designing and business. At present engaged in 
specialty of engine design. L-400. 


COMBUSTION AND STEAM ENGINEER. Associate-member, age 
29, married. Technical graduate, over six years’ experience along lines 
of power-plant tests and efficiency work. Extended experience witb 
competitive, acceptance and efficiency tests of power-plant equipment, 
turbines, engines, condensers and auxiliaries, stokers, blowers, 
brick, feedwater regulators, gages, meters, etc. At present employed. 
Tocation New York City or vicinity preferred. Salary $2250. L-401. 


soot 


PLANT ENGINEER. Graduate mechanical engineer with 13 years’ 
experience in the design, erection and operation of power plants and 
manufacturing machinery. Specialist in the operation of power plants 
and the repairs and maintenance of machinery. Well trained in the 


use of electricity as applied to machinery. Most familiar with the 
equipment found at coal-mining properties. L-402. 

MECHANICAL AND ELECTRICAL ENGINEER. Technical grad- 
uate, age 35, married Good executive, with 11 years’ experience 
Engaged in public-utility work embracing construction, operation and 
maintenance. Specialist in power generation and distribution. Salary 
$5600. L-4038 

MECHANICAL AND ELECTRICAL ENGINEER. Technical grad- 


uate, age 28, with manufacturing experience on gas producers. internal- 
combustion engines, pumps, compressors, electrical motors, generators, 
and measuring instruments General knowledge 
storage batteries, and electrical distribution. At 
bureau of gas and electricity in large city. L-404. 


of power 
presert 


plants, 
chief of 


PURCHASING ENGINEER of greatest varied experience will change 
for responsible connection, in charge of active and large organization 
paying commensurate salary. L-405. 

EXECUTIVE 


ness, 


MANAGER. An executive of ability and aggressive- 
a mechanical, technical graduate, at present employed, desires to 
connect with a manufacturer whose business may need systematizing 
ind building up as to organization and production. Has had a varied 
experience in different branches of manufacturing, operating industrial 
plants along lines of scientific management, and is fully conversant 
with modern methods of manufacturing and marketing product. Only 
inteersted in a permanent position offering good possibilities for im- 
provement. L-406. 


At the Massachusetts Institute of Technology the faculty 
changes have introduced some new problems since there has 
been so much demand by the U. S. Government and by 
industrial corporations related to the war for men of technical 
skill. So great has been this draft that in the department of 
electrical engineering one-third of the staff has been called 
away, in mechanical engineering a dozen men have gone 
into war work while civil engineering, chemistry, naval archi- 
tecture and the other departments have sustained serious 
losses. 


: 
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ENGINEERING SURVEY 


A Review of Engineering Progress and Attainment in Mechanical Engineering and Related 
Fields, Including a Digest of Current Technical Periodicals and a Selected 
List of Engineering Articles 


British Railways and the War 


PAMPHLET published in London by F. A. McKenzie 
tells of the part played by British railways in the war. 
sefore the war the British and German railway organiza- 
tions presented a striking contrast. The German railways were 
almost wholly state-owned, and many of them built primarily 
for- purposes not of commerce but of strategy. Railway ad- 
ministration was most closely allied to that of the German 
Great General Staff. Even the cars were built to a size that 
could be employed for transporting the maximum number of 
men, or, in the case of freight cars, gun carriages and war 
materials. 

The British railways, on the other hand, were privately 
It was the 
business of the railways to provide for the needs of the com- 
munities they served and obtain a fair return for their share- 
holders and nothing else. 


owned and built solely for commercial purposes. 


Chere was only one thing done in the way of militarization 
of transports. In 1871, after the Franco-Prussian war, the 
British government was empowered by act of Parliament to 
acquire by royal proclamation any or all of the railways of 
the United Kingdom in time of war. There were in existence 
two organizations to deal with this situation. One, a committec 
of railway managers, first known as the War Railway Couneil 
and afterward as the Railway Executive Committee, was to 
act as a central organization and to codrdinate the activities 
of the different railways in war time. Working in codperation 
with it was the Engineer and Railway Staff Corps, a volunteer 
organization of railway workers, whose purpose was to develop 
schemes, methods, and personnel for the war railway service. 
It was composed of general managers of leading railways, 
prominent contractors, engineers and other railroad men. 

Both of these organizations worked in conjunction with the 
Director-General of Military Transports, and by 1912 com- 
plete plans of operation were worked out. In fact, every 
railroad manager had in his safe a confidential, sealed, un- 
In it he 
was told exactly what to do; the trains to be moved; their 
starting points and destinations, and the entire schedule of 
running if war came. 


opened document detailing a scheme of mobilization. 


On August 4, 1914, the day that war was declared, the rail- 
ways of England, Wales and Scotland, but not Ireland, were 
taken over by the government. The terms of compensation to 
the railroads were not announced at that time, and the lines 
remained the property of the companies. 

At first the sole purpose was to facilitate the movements of 
troops as the war developed, but as economy became more and 
more essential the scope of the Railway Executive Committee 
became extended until now it is in supreme command. 

A feat of which British railroad men are quite proud was 
the transportation of the expeditionary foree, numbering 
120,000 men, with a vast amount of material of war to South- 
ampton for embarkation for France, simultaneously with the 
mobilization of the territorials and without essentially disturb- 
ing the usual traffic. 

Altogether, at Southampton, for example, for practically 


every day of the first three weeks of war the London and 
Southwestern Railway handled during a period of 14 hours 
no fewer than 73 military trains, including the running of 
them to the boat side and the unloading of the full equipment 
and ammunition and horses. The trains arrived at intervals, 
averaging 12 minutes, and practically every train, without 
exception, came in on schedule time. 

To American railroad men it will be of interest to hear that 
this rapid transportation of the troops to Southampton is 
recognized by the British railroad men themselves as having 
been possible only because the docks there had been care- 
fully planned by the railway company for the handling of 
large masses of men and quantities of material. The trains 
conveying the troops and freight were run right down to 
one of the berthing stations; they were emptied there with 
the greatest expedition and were then sent back. Each train 
had a prominently placed index number on it by which it 
was known throughout its trip; its exact time and departure 
at each place was scheduled and the schedule had to be kept. 

One of the noteworthy features of this rapid concentration 
of troops was that the ordinary traffic of the railways was 
maintained with comparatively little alteration. Here and 
there a section of the line was closed for a few hours, partieu- 
larly sections of some of the junction lines across London, 
but the general publie seareely realized what was happening. 

The conclusion of the final agreement between the govern- 
ment and the companies automatically brought about a great 
economy in some departments, especially the accounting de- 
partment and the departments dealing with solicitation of 
business. 

One of the problems which confronted the railroads at 
the beginning of the war was the demand for higher wages 
by the men. After the government took over the 
several agreements were made, culminating in the terms of 
settlement of November 13, 1915, by which the National 
Union of Railway Men and the Associated Society of Loco- 
motive Engineers and Firemen undertook not to present to 


railroads 


the railway companies any fresh demands for increased 
bonuses or wages. 

The rise of the cost of living proved, however, a stronger 
factor than formal additional war 
In justification 
of these increases in wages it was pointed out that the wages 


in other industries increased in the meantime. 


and several 


bonuses have since been granted to the men. 


agreements 


The railway 
men under the war labor regulations could not leave their 
employment for other work and it was felt that they could 
not reasonably be expected to continue work under far lower 
wages than other men in allied industries in the same districts. 

One of the outstanding features of war operation of British 
railroads is the extensive employment of female labor. Up 
to the beginning of the war British railways had been very 
reluctant to employ women even for office positions, but the 
shortage of men and the desire to release as many as possible 
for service with the colors caused the introduction of women 
workers early in 1915. 


The pooling system introduced by the government led to 
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numerous and extensive economies, such as, for example, the 
establishment of the common use of open freight cars, called 
common-user arrangement. A minor economy was an agree- 
ment by the railways to accept each other’s “ paid” and “ to 
pay” stamps and labels on parcel traffic. This saved much 
labor and led to a further development in January 1917, 
when the Railway Executive Committee announced that from 
a given date the eartage charges for all descriptions of traffic 
must be paid by the sender at the forwarding station. The 
whole system of bills and aecounts for passenger-goods traftie 
was thus swept away. 

The saving in printing was so extensive that at least one 
large company was able to sell many tons of paper which 
had been stored for office use and put this on the market 
at a time when paper was scarcest. 

On July 4, 1917, the Controller of Coal Mines published 
a system for the purpose of reorganizing the transporting 
of coal by railways for inland consumption. Under this 
system England, Wales and Scotland were divided into twenty 
areas and each area had to take its supplies from certain fixed 
districts of production. It was estimated that the plan would 
effect a saving -in railway transport of not less than 700 
million ton-miles annually. based on fou 


The scheme was 


main issues: 


1 That consumption of coal should take place as near the 
producing point as possible 

2 That in view of the superior facilities offered by the main 
traffic lines the movement of traffic should follow 
routes wherever possible 


thes: 


3 That the movement of coal should, as far as possible, be 
in well-defined direetions—north to south, north to south- 
sast, north to southwest, and east to west 

+t That an area producing less coal than sufficed for its own 
need should not send any portion of its output to other 
areas. That an area producing more coal than it re- 


quired for consumption within the area itself should 
only distribute to adjacent or convenient areas 
This scheme did not affect water-borne coal, anthracite, 


or coke of any description, but was the precursor of other 
schemes which were to reduce unnecessary traffic in goods 
to the minimum. 

No description of the work of the British railways in the 
war would be complete without some reference to the service 
in handling the wounded to which exceptional attention has 
been paid and for which special trains have been built. In 
fact, all the great English railway works devoted their utmost 
skill and eare to the ambulance trains, endeavoring to pro- 
vide the best accommodations for the transportation of the 
wounded. 

The change in the system of management of the British 
railways, while effected primarily to meet the extraordinary 
war conditions, was so far-reaching and profound that re- 
sponsible British railroad men recognize already that the 
problems in railway management and control raised by the 
war will not entirely come to an end with the conclusion of 
peace. A new era has begun in railway management and 
it will be impossible to go back completely to pre-war condi- 
tions. But even if it were possible, it would be undesirable. 
The British railroad operators have learned a good deal. 
Codperation has proved to be better than cut-throat competi- 
tion. 

There are other problems such as the wages of the men 
after the war and the future of women’s labor on the rail- 
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ways, but it is expected that changed conditions after the 
war may provide in themselves a solution for all these pos- 
sible problems. British railroads hope that having solved 
the problems of war traffic and employment in unequal 
fashion they will master the lesser problems of the coming 


peace. 


Notes from the Engineering Colleges 
Throop College of Technology 


According to information received from Walter H. Adams 
of the Department of Mechanical Engineering, comparatively 
little research work is carried on in mechanical engineering 
due to lack of time on the part of the instructors. There 1s 
being carried out, however, the installation of a wind tunnel 
housed in a new building to carry on aeronautical research 
work. This research work will be in charge of Dr. Harry 
Bateman, who will devote his time mainly to research and will 
do very little teaching. 

With regard to the general laboratory equipment a new 
added last doubled the 


laboratory space available for mechanical-engineering labora 


building was summer, which has 


tory purposes. A motor-car engine, a 25-hp. alr compressor 
and a 25-hp. heavy-oil engine are in this laboratory, and, in 
addition to other minor equipment, go to make a very well 
equipped laboratory for mechanical-engineering work. Fur 
ther, the equipment available includes a small engine and a 
small turbine direct-connected to an electrical generator, with 
the necessary boiler equipment, condensers, ete. 

In the testing laboratory there is a 150,000-lb, Olsen testing 
exhibition at the Panama-Paceitic 
In addition, there is a 30,000-Ib. 


machine which was on 
International Exposition. 
Riehlé tension and compression machine, cement-testing and 
briquetting equipment, torsion machines, ete. 

In the hydraulic laboratory they have a Pelton water wheel, 
water turbine, single- and multi-stage centrifugal pumps, 
piston pumps and minor equipment. 

The following statement is quoted from Mr. Adams’s letter: 

“Our laboratory is willing to undertake any preparedness 
work which it is possible to do with the staff and apparatus 
available. Over one-third of the students who have entered 
the Army and Navy have come from the mechanical-engi- 
neering course in spite of the fact that we are offering six 
courses at the College. Last year Throop College was desig- 
nated as one of the branches of the Reserve Officers’ Training 
Corps, thus initiating work in military training at the College. 
So far, Throop College of Technology is the only Engineer 
Unit of the Reserve Officers’ Training Corps in the country. 
This year our professor of military science and tactics will be 
Captain Charles T. Leeds, Corps of Engineers, U. S. 
Retired. 


Army, 
Captain Leeds is a graduate of West Point and the 
Massachusetts Institute of Technology, so that it is expected 
to develop a strong course in military engineering here at the 
College. We have formed no special units such as ambulance 
or aviation corps, as our men have gone into all branches of 
the service.” 


The first locomotive for American war-service railroads in 
France was completed in 20 working days, and engines of this 
type are now being turned out at the rate of about 30 per day. 
About 680 of these locomotives and over 9000 standard-gage 
freight cars are on order. The locomotive weighs about 
166,400 lb., with the tender about 275,000 lb.—0 fficial Bulletin. 


U. S. BUREAU OF STANDARDS 


HE Bureau of Standards, as shown by the following 

report of its activities, is continuing its active work both 
on war problems and problems of what may be called peace 
activities. A significant feature of these activities is the close 
and growing collaboration between the Bureau and the indus- 
tries. Thus, as seen from the present report, the Bureau is 
preparing material for the use of manufacturers of glass pots, 
and even making pots in its own plant which will enable 
American manufacturers to produce the more difficult types 
of glass. 

Graphite crucibles experimentally made by the Bureau have 
been shipped to various foundries for purposes of tests under 
actual shop conditions. 

At the same time work of great practieal interest is being 
carried on in lines requiring a high degree of preliminary 
Thus, the 


study of dieyanin stained glass has yielded unexpectedly sat- 


scientific training for its prosecution. Sureau’s 
isfactory results, and long infra-red radiations have been sue- 
cessfully photographed. In fact, an invisible spectral region 
as large as the entire visible spectrum has been thus made ac- 
cessible to photographic methods in ultra-red. Ten or twenty 
vears ago this would have been justly spoken of as an epoch- 
making achievement in experimental research, but in the last 
deeade the world has grown so aecustomed to great achieve 


ment that it is difficult to attract more than its passing atten 


; 
tion. This does not, however, detract from the value of work 


done 
Sarety BeLTs ror AVIATORS 
The 


leather to be used in the construction of safety belts for 


sureau of Standards has prepared specifications for 


aviators 


LUBRICANTS 


The Bureau has been engaged on the development of speciti- 
eations for airplane-motor oil in codperation with those inter- 
ested in this problem, including representatives of refining 


The Bureau has an aero-mechanical engineer e1 


cotlnpanies, 
gaged in developing and describing an oil suitable for airplane 
motors. This expert is also working with the sub-committee 


on lubricants of the International Aircraft Standardization 


Soard. 


OpTicaL GLAss 


The work on special clay pots for making optical glass is 
progressing rapidly. Pots as large as 28 in. in diameter have 
been made from porcelain mixtures. Lining of very good 
mixtures have also been applied to clay pots. In this eonnee- 
tion the Bureau is preparing material for the use of manufae- 
turers, as porcelain lining for the glass pots now being made 
commercially. A large plaster mold has been completed at the 
Bureau to be used in “casting” pots, and sufficient material 
has been prepared for “easting” a 28-in. pot in the near 
future. The use of pots purchased in the open market seems 
to preclude the possibility of making the more difficult glasses. 
The Bureau, therefore, is making pots in its own plant, and 
the work is progressing very rapidly. It is believed that when 
these are ready, satisfactory glass of all kinds can be made. 
During the past month two melts of light flint glass, one of 


a dense flint glass, three of a light crown glass, and three of 


boro-silieate glass have been successtully completed by mem- 


bers of the staff of the Bureau. 


GRAPHITE-CRUCIBLE DEVELOPMENT 


Twenty-six finished experimental erucibles have been com- 
These 


shipped to various foundries for this purpose. They are made 


pleted for service testing in actual practice. have been 


in sizes used in industrial praetiece. 


Stucco AND PLASTER 


In the investigation of the durability of stueco and plasters, 
two small test buildings just erected on the Bureau of Stand 
ards’ grounds have been coated with special stucco in order 
to study the weathering effects on this type of stucco, and 
with the special type of construction used. These form a valu- 
able addition to the test structures already erected for this 
purpose. 


BUILDING STONES OF THE UNITED STATES 


In the investigation of building stones available in th 


country tor structural] purposes, 30 different specimens wert 


submitted to laboratory test and examination. These ineluded 
the determination of specific gravity, or absorption, and of 
the compression and transverse strength A freezing and 
thawing machine is being erected for this work. This will 


simulate actual weathering conditions, and will be used to de 


termine the life of various types of under various 


stones 


weather conditions. 


Untra-Vio.et Rapration Quartz Mercury-V 


LAMPS 


The increasing importance of quartz mereury-vapor lamps 
makes it very important that the methods for measuring total 
The 


Bureau is reducing these measurements of routine operations. 


radiation and ultra-violet radiation be carefully studied. 


lu the final standardization of such lamps, the Bureau will 
be in a position to specify the intensity of the invisible ultra- 
violet radiation in absolute units. Such certification will be 
analogous to the rating of ordinary electric lamps in terms of 


candlepower. 


InFrA-Rep PHOTOGRAPHY 


The Bureau’s study of dieyanin stained plates has yielded 


unexpectedly satisfactory results. Infra-red radiation of 
waves longer than 11,000 Angstron units (1.1 microns) have 
been successfully photographed, using the iron are and cobalt 
as light sources for this purpose. An invisible spectral region 
as large as the entire visible spectrum is thus made accessible 
to photographie methods in infra-red. The work was deemed 
of such importance that maps of the solar spectrum were pre- 
6800 9600 


The work has been in active operation dur- 


pared, covering the region from Angstron to 
Angstron units. 


ing the past month. 


Exposure Tests or Steet SHEETS 


A visit was made to Pittsburgh and Annapolis to inspect 
the steel sheets exposed by the American Society for Testing 
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Materials. At Pittsburgh there is undoubted evidence that the 
coppered sheets are resisting corrosion better than the uncop- 
pered material. The less severe conditions at Annapolis have 
not brought out this point. It is learned that at Ft. Sheridan 


the test has not advanced far enough to justify drawing any 
conclusion. 


News of Other Societies 


Southwestern Society of Engineers 


The annual convention of the Southwestern Society of Engi- 
neers was held at El Paso, Texas, October 18 to 20 inclusive. 

The guest and speaker of the Convention was Dr. Ira N. 
Hollis, President of The American Society of Mechanical En- 
gineers and of the Worcester Polytechnic Institute. His prin- 
cipal address, The Engineer in the Present War, emphasized 
that men, not inventions, will win the war, the keynote being 
struck in his words: “ The blood of our children, the youth 
of America, only will solve this war. After all, it is not an 
engineer’s war—it’s a war of industrial organization.” 

Dr. Hollis again addressed the convention at the luncheon 
at the Ninth Engineers’ Camp, Major O’Connor commanding. 
At this time he lauded the work of the United States destroy- 
ers in the war zone, stating they were far superior to anything 
in the British or German Navies. He again spoke to the 
society at the annual dinner that closed the formal session, the 
keynote of this address being that “ America is a country of 
united people,” quoting, “ We have something now in the 
country the world has never seen before—three thousand miles 
of people with the same thoughts and the same ideals.” 

The opening address, “ The Engineering School and the 
War,” by President Barnes, emphasized the lack of research 
and executive type of engineers, and the belief that the war 
wiil teach the schools the need of developing their courses to 
train men along these lines. 

The most enjoyable morning was spent with the Ninth 
Engineers’ Camp, Major O’Connor commanding, and the 
Eighth Engineers’ Camp, Major Peterson commanding, at 
which sessions Pontoon Bridge Building, Field Surveying, 
Fortification Work, and Trench Building were thoroughly 
demonstrated. These sessions, bringing the membership in 
close touch with Army Engineering, were especially enjoy- 
able and beneficial. The stories of the troubles of canton- 
ment construction as were found at Camp Codie, Deming, 
N. M., was carefully explained by C. A. Tilton, an auditor 
of contractor, and Major C. H. Miller, Engineer-in-Charge. 
The success of the construction of this cantonment against 
possibly the greatest odds at any of the camps speaks well 
for American engineering ability, and proves that the Ameri- 
ean engineer can construct successfully even if the resources 
at hand are meager. 

The address of Dean G. M. Butler, of the University of 
Arizona, upon Some Effects of the Draft Law on the Arizona 
Mining Industry, very clearly brought out the problems that 
the Arizona mining companies have been facing during this 
great period of stress. 

Nominations of officers for the coming year were made as 
follows: President, Dean G. M. Butler, University of 
Arizona; First Vice-President, Dean S. H. Worrell, Texas 
State School of Mines; Secretary, C. E. Barglebaugh; 
Treasurer, R. W. Goddard. For Directors to serve three 
years, Messrs. W. E. Robertson and Gerald Sherman, the 
following officers hoiding over as Directors: Messrs. Barnes, 
Gillis, Gladding and Andros. 
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At the present time the membership of the Society is 119, 
and it is interesting to know that practically 20 per cent of 
the membership is now in war service. This, and industrial 
conditions in Arizona, brought about a smaller attendance 
than usual, but the enthusiasm and interest in the meetings 
made up in a large measure for the shortage. 


Gas as Gasoline Substitute 


The advantages and disadvantages of gas as a substitute 
for gasoline in motor traction are discussed in a report just 
issued in England by the executive committee of the British 
Commercial Gas Association, which says, in part: 

“When gas is used on a mobile vehicle several limiting 
conditions present themselves, inasmuch as the gas for driv- 
ing the engine must be carried by the vehicle itself. The 
question of storage, therefore, arises first. 

“From information that has appeared in the technical 
press, the use of gas for motor traction has been successfully 
worked out by Messrs. Barton Bros., of Beeston. Their 
arrangement consists of a flexible balloon-like holder earried 
on the roof of the vehicle. The holders are made of woven 
fabric treated so as to be impervious to gas and to withstand 
the effects of weather. They are made in various sizes from 
150 to 500 eu. ft. capacity. The gas is therefore stored under 
a very slight pressure, probably only a few tenths of an inch 
head (water gage) above atmosphere, and this pressure is 
steadily maintained as the holder exhausts itself in feeding 
the engine. So far as the engine is concerned the low pres- 
sure of the gas in the flexible holder is of no consequence. 
The gas flows into the engine just as the air does; that is 
by the inductive power due to the operation of the engine 
itself.” 

The results of an experimental test made by the committee 
are thus described: 

“A ear having been equipped with gas reservoirs, it was 
driven round a district with about the average kind of road 
and variations of level, and the observations made indicate 
a radius of action 25 miles per 1000 cu. ft. The average 
speed was nine miles per hour, including the stopping and 
slowing down which was several times necessary at crossings, 
ete., but which is, of course, consistent with everyday con- 
ditions. 

“Results obtained at Coventry show that the brake power 
developed by a petrol motor when driven by gas is about 85 
per cent of the power developed by petrol, and that this pro- 
portion is fairly constant over a wide range of speeds; also 
for equal brake power on test bench one gallon of petrol 
appears to be equivalent to 250 eu. ft. of gas. 

“Our own observations derived from general running of a 
vehicle on petrol and gas point to a ratio less favorable to 
gas, namely, that one gallon of petrol is equivalent to 300 
eu. ft. of gas. 

“Much, however, of course, depends upon the quality of 
the gas and the kind of petrol used, there being several 
qualities of both procurable at the present time. 

“ Regarding the equivalents of gas and petrol, the gas sup- 
plies in different parts of the country are, like electric sup- 
plies, not standardized either as to price or quality, and it 
will be found that the gas obtained at some places will give 
a better mileage than gas obtained in another place. The 
gas equivalent is, however, unlikely ever to be higher than 
300 cu. ft. per gallon of petrol but may be as low as and 
even lower than 250 eu. ft. These figures, together with local 
prices for gas and petrol, will enable those interested to 
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calculate the relative costs of running.” 
merce, October 16, 1917, p. 9) 


(Journal of Com- 


Industrial Reconstruction 


An important manifesto on industrial reconstruction which 
has just been issued bears the signatures of more than forty 
well-known business men and university professors, and of 
The 
manifesto has also the support of the editors of some seventy 
trade and technieal journals. 


a still larger number of officers of trade associations. 


The scheme outlined in the 
manifesto is put forward as the practical outcome of all the 
authoritative suggestions that have been made during the 
last three years for the organization of British industries 
and the development of trade and commerce. 

Coneerning the needs of industrial reconstruction the signa- 
tories say that to meet the urgent needs of the times it will 
be necessary to inerease considerably our efforts to develop 
British industries on the following lines: 

1 The mobilization of each industry for common action 

A greater degree of cooperation between manufacturers 
Cooperation between labor and eapital and the avoidance 
of industrial strife 


w 


4 <A more complete association between scientific institutions 
and traders 

5 Edueation better adapted to our commercial needs 

6 Each industry to be studied as a whole, and freed from 
unnecessary internal competition 

7 Every trade to present a united front to foreign competi- 
tion 

8 Output regarded as a duty by both capital and labor 

9 Encouragement by the Government of the activities of 
traders, with a minimum of interference. 

It is conieuded that the matter cannot be left to chance, 
and that some national scheme is necessary which shall in- 
sure the securing of these objects. 

Finally the manifesto puts forward under six headings a 
scheme for industrial reconstruction. It is suggested that 
franchise, 
which would make possible the organization of each trade 


the basis of the scheme should be a vocational 
separately under a trade council composed of capital and 
labor, and the decentralization of a large proportion of 
national work now attempted by Government departments. 
The Government, it is proposed, should establish a depart- 
ment to promote or encourage trade, and the first fune- 
tion of this department should be to create representative 
trade councils in every trade. It should be assisted by an 
advisory council, consisting of the chairman of all the trade 
councils, and should comprise special departments for ex- 
port and tariffs, industrial and scientifie research, commercial 
education, statistics and finance, welfare and exhibitions and 
advertising. 

Generally, the scheme involves the establishment of a com- 
plete new system of trade government comparable to our 
existing system of local government, with a ministry at the 
head with powers similar to those of the local govei mt 
board, controlling numerous trade councils, with powers com 
parable to those of existing county councils. It recognizes 
the essential principle that industrial interests should be 
grouped by trades and not by localities. 

The manifesto, signed as it is largely by manufacturers 
and officers of employers’ associations, is described definitely 
as an olive branch to labor. It invites the workers cordially 
to join with the management in the self-government of in- 


dustry, and offers them an equal status and responsibility on 
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the controlling body. 
1917, p. 2) 


(Journal of Commerce, October 27, 


International Aircraft Standards 


The following list of specifications for aircraft has been 
adopted to date by the International Aircraft Standards 
Board of the Council of National Defense, F. G. Diffin, 


Chairman. 


1L1. 
1G1. General specifications for the testing and inspection 
of metallic materials 


List of specifications 


1A1. Methods of chemical analysis 

281. Chemical compositions of steels 

2N1. Ingot aluminum 

2N2. Ingot copper 

2N3. Spelter 

381. Carbon steel for case-hardening 

382. Medium-carbon steel bars and billets 

383. Alloy-steel bars and billets, 100,000 lb. per sq. in. 


tensile strength 
384. Alloy-steel bars 

tensile strength 
385. 


and billets, 125,000 Ib. 


per sq. in. 


Alloy-steel bars and billets, 150,000 Ib. 


per sq. in. 
tensile strength 

386. Alloy-steel bars 
tensile strength 

387. Alloy-steel bars 
tensile strength 

3588. Alloy-steel bars 
tensile strength 

389. Alloy-steel bars and billets for case-hardening, 170,- 
000 lb. per sq. in. tensile strength 

3810. Alloy-steel bars and billets for case-hardening, 190,- 
000 lb. per sq. in. tensile strength 


and billets, 175,000 lb. per sq. in. 


and billets, 200,000 lb. per sq. in. 


and billets, 225,000 lb. per sq. in. 


3S11. Tolerance on steel bars 
3512. High-strength steel wire 
3813. 19 non-flexible steel-wire cable 


3814. 7 by 7 
3815. 7 
3816. 
3817. Wire for electric welding 


non-flexible steel-wire cable 
by 19 extra-flexible steel-wire cable 
Wire for acetylene welding 


3N1. Gun-metal castings 

3N2. Manganese-bronze castings 

3N3. Phosphor-bronze castings 

3N4. Naval brass or equivalent alloy bars 
3N5. Naval brass or equivalent alloy sheet 
3N6. Sheet brass 

3N7. Brass tubes 

3N8. Sheet copper 

3N9. Phosphor-bronze strip 

3N10. Babbitt metal 

3N11. Aluminum-alloy castings 

3N12. Sheet aluminum 

4P1. Turnbuckles 

4P2. Ferrules and thimbles. 


Wood for Aeroplanes 


The Forest Service, Department of Agriculture, authorizes 
the following: 


When the United States entered the war the need for wood 
to build airplanes quickly created a difficult problem. Most 
of the air-seasoned wood available had been bought for air- 
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planes for the allied nations abroad. Thorough air seasoning 
of such stock requires from one to three years, according 
to the size and kind of wood. Kiln-dried stock under the 
methods ordinarily used has frequently proved unsatisfactory 
and for that reason airplane manufacturers have been re- 
luctant to use it. If the needs of the fighting forces were to 
be met adequately and without prolonged delay, it was essen- 
tial that methods of conditioning should be available in which 
full confidence could be placed. 

Long before this situation developed the forest products 
laboratory of the Forest Service, at Madison, Wis., had been 
making a scientific study of the drying of wood, and had 
developed a method of drying which has been very success- 
ful with all the woods tried. Several kilns have been built 
at the laboratory for experimental purposes and a number of 
demonstrations made in commercial kilns. Ash and spruce 
are the woods most in demand for airplane construction, and 
anticipating the present situation the Forest Service secured 
a shipment of partially air-seasoned ash and spruce plank 
for preliminary tests. 


This material kiln-dried without injury. Later 
thoroughly green Sitka spruce, white ash (northern and 


southern), white oak, Douglas fir, western white pine, and 
mahogany were secured in the log for testing. The spruce 
and ash logs were cut up and the green material from each 
species divided into three matched groups. One group of 
each species was tested green, another had been set aside to 
be tested when it has air-dried, and the third group was kiln- 
dried, trying several methods, and then tested. 

Only the results of tests on the spruce have so far been 
analyzed. Comparison with standard tests which had already 
been made shows that Sitka spruce can be kiln-dried from 
the green condition with no more, perhaps less, injury to 
Definite 
prepared for kiln-drying spruce 
green from the saw for airplane construction, and if rigidly 
enforced, they will insure kiln-dried stock of this species 
equal to air-dried stock. 

A preliminary study of propeller construction has shown 
the need of such information on propeller woods. The test- 
ing of the ash and other species now on hand, which include 
several propeller woods, is being pushed as rapidly as pos- 
sible, and there seems reason to expect as favorable results 
as for the spruce. (Official Bulletin, October 18, 1917, p. 5) 


its mechanical properties than by air seasoning. 
specifications have been 


Smoking Rules for Factories Adopted 


Announcement is made by the New York State Industrial 
Commission that it has adopted the new “smoking rules” 
as Rule 15 of the Industrial Code, to take effect immediately. 
This gives the new rules foree and effect of law. 

According to the rule, smoking may now be permitted in 
a factory only upon written application by an employer, 
approved by the State Industrial Commission after inspec- 
tion by its staff and under certain conditions to be prescribed. 
The permit shall state the conditions under which each 
individual permit is issued. 

As a general proposition, aside from those conditions here- 
inbefore specified, smoking may be permitted where condi- 
tions are substantially as follows: (1) In buildings where 
the contents are either non-in{lammable or incombustible. 
(2) In buildings of mill construction where the contents are 
incombustible. (3) In factory buildings, in separate rooms 
set apart for the purpose as mentioned before. (4) In 
foundries and forge shops. 
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No permit will be issued for smoking in any faetory where 
explosives are manufactured, used or stored. Where smok- 
ing is permitted fireproof receptacles must be provided in 
which to deposit all waste or other inflammable material. 
Wherever smoking is permitted, the use of celluloid eye- 
shades, cuff protectors, or other similar devices is prohibited. 
Portions of any tactory where smoking is permitted must 


be posted. (Journal of Commerce, October 29, 1917, p. 17) 


Weights of Mercedes Motor Parts 
The following interesting table is a recapitulation of the 
weights of the parts of the Mercedes motor: 


Lower half of crank case........ 0.97 ke 
Upper half of crank case...... 
Six cylinders complete eo 61.24 kg 
Six connecting rods complete 13.86 
Six pistons complete 
Camshaft complete . ee 21.1 g 
Water pump with shaft and housing , ‘ , 6.6 PY 
Oil pump with shaft ae g 
Two operating magnetos 13 
One starting magneto 4 

Inlet pipe and ignition wire casing xt 11 ke 


Miscellaneous parts 


Total ; 273 
Exhaust pipe complete 
Radiator empty 


Total 306.7 


This Month’s Abstracts 
ways to burn crude oil or gas attract at 


New 


amount of attention 1 


Increasing 
In the 
found ot descriptions ot two 
other by A. C. 


these days of tuel stringency. 
issue abstracts will be 


one by W. A. 


present 
such Ways, Janssen and the 
lonides. 

In the section Air Pumps is described the Globe-Johnston 
rotary vacuum air pump, said to produce a igh vacuum. 

The section Engineering Materials is particularly rich in 
good articles this month. 

An abstract from a paper before the Ceramic Society of 
Glasgow presents an explanation why silica brick is so much 
more resistant in high-temperature firing than ordinary brick. 

Guillery gives new data and methods for obtaining more 
reliable results with the Brinell hardness test. 

Prof. W. M. Thornton, by repeating tests formerly carried 
out at the National determines the 


factors affecting the heat-insulating value of a roofing material 


Physical Laboratory, 
and presents data on the behavior of such materials. 

Grain-size inheritance in iron and carbon orms the 
subject of a paper before the American Institute cf Mining 
Engineers, while Herbert J. French gives data obtained in an 


steel 


experimental investigation of the physical-chemical properties 
of chrome-nickel steels. Finally, several abstracts taken in- 
directly from German periodicals are reproduced in the same 
section. 

In the section Internal-Combustion Engineering attention is 
called to an abstract of a French official report on the use of 
aleohol for fuel purposes in internal-combustion engines and 
some details of the new Evinrude-Hvid oil engine. 

Tables and data are reproduced from a British periodical on 
the design of coil springs. 

In the section Thermodynamics particular attention is called 
to an abstract of paper by W. C. Stuart, Mem.Am.Soc.M.E., 
on the performance and design of surface feedwater heaters. 
Lack of space prevented giving a more detailed abstract of 
this interesting paper. 
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REVIEW OF ENGINEERING PERIODICALS 


SUBJECTS OF THIS MONTH'S ABSTRACTS 
CAST-IRON AEBROPLANE-ENGIN} CYLIN GRKAIN-SIZE INHERITANCE IN IRON A? IONIDES SYSTEM OF GAS FIRING 
DERS (AKBON STEEI IONIDES MIXING BALANCE FO GAS 
Waten TESTS OF AEROPLANE-ENGINE RATE OF COOLING OF IRON AND GRAIL FIRING 
CYLINDERS SIZE. GAS-FURNACE INDICATOR 
GLOBe-JOUNSTON Vacuum AIK PHYSICO-CHEMICAL PROPERTIES Ot COAL AND FEEDWATER HANDLING aT 
PUMP CHROME-NICKEL STEEI Joseru Mo., PLAN? 
CHROME-NICKEL STEEL AND Hear TReat 
REFRACTORY PROPERTIES OF SILICA. MEN ALCOHOL AS FUBI 
SILICA AND CLAY Bricks Compranen. STRUCTURE OF ScHOOP HVIp-EVINRUDE OIL ENGINE 
CRUSHING RESISTANCE OF SILICA BRICKS. COATING DESIGN OF COIL SPRINGS 
BRINELL HARONESS TESTING OF METALS HARDNESS OF COMMERCIAL ALLOYS CORROSION OF BRINE Pipe 
GUILLERY APPARATUS FOR ADJUSTING PROPERTIES OF SHEET COPrren AND SANTA Fe LOCOMOTIVE ror U. P 
THE PRESSURE IN THE BRINELL Harp DikECTION OF ROLLING AUTOMATIC STRAIGHT Aln-BRAKE SYSTEM 
NESS TES1 JANSSEN METHOD OF BURNING CrUDE New AIR-BRAKE TRIPLE VALVE 
POSSIBLE ERRORS IN BRINELL HARDNESS ani SURFACE FEEDWATER HEATERS. 
TESTS PROPORTIONING CHIMNEYS ON Fuel Cunve OF TEMPERATURE RISE IN FEED 
HeAT INSULATING VALUE OF ROOFING LASIS WATER HEATERS 
MATERIALS. COMPOSITION OF CHIMNEY GASES MeAN TEMPERATURE DIFFERENCE AND 
FIBROCEMENT. CHIMNEY HEIGHT. HEAT-TRANSFER COEFFICIENT. 
Aeronautics hollow member on the outer cireumference of which deep 
e double-thread serews are formed. A passage C runs between 
THe MetrauturGy or Cast-lRON AbrROPLANE-ENGINE twin-serew threads A and B into the interior of the rotor. 


CyLInpers, W. ApamMs 


An article giving data on the mixtures and processes used 
in the casting of cast-iron aeroplane-engine cylinders. 
The tests 


for porosity, and size-limit test. 


ised are chemical analysis, water-pressure test 


The chemical constitution of the iron is specified and usually 


allows of but little vamation, the mixture aimed at being 
such as will make a cylinder sufliciently hard to insure a 
reasonable life, but, at the same time, machinable and not 
porous. 

Owing to the thinness of the easti phosphorus must be 
relatively high in order to promote fluidity and enable the 
metal to take the finest parts of the mold. As phosphorus, 


shock, 


luidity ean also be pro- 


however, produces brittleness in the iron under its 


excess must be earefully avoided. 
duced by a high melting temperature, but this has several dis- 
advantages. In the first place more carbon is absorbed by the 
molten metal, and next, on easting, rapid cooling takes place 
at critical temperatures, resulting in brittleness and hard 
patches in the finished casting which cause considerable trouble 
in machining. 

The test of The 


cylinders are tested up to a water pressure of 500 Ib. per sq. 


water is great importance. machined 
in. and at this pressure must not show the slightest trace of 
leakage or even dampness on the outside surface. Failure 
in this ease may be due either to excessive graphitie carbon 
or blowholes. In the first ease a slight leakage usually occurs 
in the thinner portions of the cylinder and is apparently due 
to lack of cohesion between the graphite plates and the metal 
itself. 

The original is illustrated by photomicrographs showing the 
structure of various types of cylinder east iron. (Aerial Age 


Wee kly, vol. 6, no. 7, October 29, 1917, pp. 286-287, 6 figs., p) 


Air Pumps 


GLOBE-JOHNSTON Rorary Vacuum Air Pump 


Description of a rotary valveless air pump designed to pro 
duce a high vacuum. 

It consists of two main parts, the rotor and the drum, 
By 
a small modification the vacuum pump may be converted into 
an air compressor. 

The rotor, Fig. 


rotating on ball bearings in a specially designed casing. 


1, as applied for the vacuum pump, is a 


When the machine is producing a vacuum this passage acts 


as the inlet to the screw threads, but when air is being com- 
pressed, it is the outlet. Similarly the pipe /° running from 
the interior of the rotor to the exterior of the mac ne 1s the 
inlet pipe in the vacuum pump and the outlet pipe in the eom- 
pressor. The serew threads are joined by a large number of 
irrow partitions or blades which are vally spaced around 
D ) 
| 
42, ; 2a} 22 
¥ 
, 
Di 
* ~ 
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e. Gi \ 
Fic. 1 Gtope-JoHNsTON Rotary Vacuum Pump In Section 
the periphery of the rotor. The outer and inner edges of 
these blades are respectively flush with the top ol the serew 


threads and half way down the depth of the threads. 

The ring of water is in the first place set up by the action of 
these blades in conjunction with centrifugal foree. Annular 
rings £, called shrouding blades, fitted to the sides of the 
the level the 
discharge side, prevent the exhausted or compressed air from 


rotor and reaching somewhat below water on 


returning along the screws when the thread ends leave the 


water seal, 
The rotating drum is a hollow eylinder also running on 


massive ball bearings. The drum when rotating contains the 


ring of water and is set eccentrically to the rotor. The 
relative eccentricity of the rotor and the water ring produces 
what is called the “ working space,” Fig. 2. The net cireular 
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area of this space considered in conjunction with the pitch 
of the serew threads and the speed of rotation is the measure 
of the air capacity of the pump. 

The essential feature of this pump is a rotating screw 
set eccentrically to and working in conjunction with a ring 
of water established and maintained by centrifugal foree 
within the rotating drum. To put the machine into operation 
water is allowed to flow through pipe H/, Fig. 1, and the pump 
is set in motion. The water passes through the water-sealing 
chamber J to the interior of the pump, which it gradually 
fills until it becomes deep enough to be caught by the parti- 
tion blades D of the revolving-serew rotors A and B. It 
is then whirled round the interior of the rotating drum C 
by these blades. 

The friction between the whirling water and the drum 
causes the latter to revolve also and in a very short time the 
drum and the rotor are running at practically the same speed. 
The sealing water continues to flow into the machine until a 
ring of water is formed within the drum sufficiently deep to 
submerge the screw threads on the rotor at the point where, 


Partition Blodes on Kotor. 


The Fingoft weter 


Commumcation 


between Interior of 
Rotor and Crescent 


Fig. 2. Section SHowina RING OF WATER IN THE GLOB!I 
JOHNSTON Vacuum Pump 


due to the eccentricity, they approach nearest to the imner 
periphery of the drum. It is this water maintained in the 
form of a ring within the drum by centrifugal force operating 
in connection with the threaded rotor set eccentrieally to it, 
that produces the pump effect. 

During the operation of the pump a smal] stream of water 
flows continuously into the drum through the pipe H/, Fig. 1, 
and in order to maintain the correct depth in the ring of water 
a scoop L is provided. The seoop skims half the surplus 
water and does it continuously while the pump is working. 
(Steamship, vol. 29, no. 340, October 1917, pp. 75-79, 7 
figs., d) 
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THe REFRACTORY PROPERTIES OF Sitica, H. LeChatelier and 
B. Bogitech 


It has been found that with clay bricks the arches could not 
bear the temperature in regenerative firing and would give 
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way in a very short time. On the other hand, silica bricks 
could stand that temperature. It has not been clear, however, 
why silica brick is so superior to clay brick. The experiments 
on the refractory properties of clay carried on by the present 
investigators give a basis for the explanation of this fact. It 
appears that clay bricks begin to soften between 1300 and 1400 
deg. cent., and, therefore, above that temperature cannot sus- 
tain heavy loads without giving way in a continuous and in- 
definite manner. 

They act, therefore, like a vitreous substance, and have no 
real fusing point, but only an extensive fusibility range. 

The difference in the ways in which clay and quartz act is 
based on the assumption that the latter has a real point of 
fusion without previous softening, and, consequently, inde 
pendent of pressure. This has been confirmed experimentally 
by the writers. When toward 1500 deg. a small cylinder otf 
clay is crushed it can be seen dilating into barrel shape, then 
completely flattened out into a thin cake, with rounded edge. 
showing, at any moment, properly so-called fracture. When 
cooled, the crushed mass entirely preserves its former hard- 
ness. On the other hand, in the ease of a silicon, the first ap 
plication of the pressure produces no appreciable effect, but 
on increasing it gradually the test piece breaks abruptly, show 
ing two sliding cones, which are observed in hard materials 
when working under compression, and the broken fragments 
do not reunite at all during the cooling. The effort necessary 
to produce this abrupt breakage decreases gradually with rise 
of temperature. 

The resistance in crushing expressed in kg. per sq. em. or |b. 
per sq. in. begins with 170 kg. (2400 Ib. per sq. in.) at 15 deg. 
eent., 120 kg. (1700 lb. per sq. in.) at 1050 deg. cent., and 30 
kg. (425 lb. per sq. in.) at 1600 deg cent. These numbers lead 
by extrapolation to a resistance of 12 kg. (170 lb. per sq. in.) 
at 1700 deg. cent., the usual temperature of the arches in steel 
furnaces, a resistance which is about ten times the load sus- 
tained by the bricks in the arches. This mechanical resistance, 
retained up to very high temperatures, is a special peculiarity 
of silica bricks, and is not found in elay bricks or even in 
magnesia bricks less fusible than silica. 

The reason of the difference is that both clay and magnesia 
bricks contain basic oxides, such as aluminum, lime, oxides ot 
iron, ete., which all tend to produce a fusible material liquid 
already toward 1200 deg. Silica, on the contrary, forms a con- 
tinuous network, in the pores of which the melted mass lodges 
like water lodges in the pores of pumice stone without dimin 
ishing the mechanical resistance. The formation of this net 
work, in consequence of the recrystallization of the silica, is 
due to the difference of solubility of the different allotropie 
varieties of silica. 

Bricks insufficiently fired whose network is not yet formed 
are composed of grains of quartz flowing in the metal mass 
and are plastie like the clay bricks. This explains why insuffi- 
ciently fired bricks are fusible and useless. When a good 
silica brick is heated, its strength diminishes with rise of tem- 
perature. The reason for this is that the solubility of silica 
increases with the temperature, and therefore a progressive 
dissolution of the crystalline network is produced which tends 
to disintegrate it. This effect is the more delayed the better 
the network is developed, and it is on this that the quality of 
silica brick depends before anything else. The problem is, 
therefore, to study the factors on which the rigidity of the net- 
work depends, and these factors appear to be as follows: the 
proportion of fluxes; the actual temperature of the brick; the 
good formation of the network; the disintegration of the net- 
work through subsequent swelling out. 
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As regards | uxes, it has been found that the weights of the 
oxides in the fluxes represent a particularly constant fraction 
of the weights of the sulphates, on an average 35 per cent. 

The temperature which the brick supports depends entirely 
on the use one wishes to make of it. 
is in steel furnaces. 


The highest temperature 
In ovens for the distillation of coal the 
temperature is not so high, and, therefore, a double proportion 
of the basie oxides can be used in the brick which makes its 
manufacture easier. 

The proper constitution of the network is the most delicate 
part of the manufacture. In order to develop the network, 
the brick must be kept for a very long time at such a high 
temperature that the melted magma may be sufficiently fluid. 
The most favorable conditions appear to be several days firing 
at a temperature approaching 1450 deg. cent. 

The writers state, in conclusion, that all good bricks after 
heating for an hour at 1600 deg. cent. offer a resistance to 
crushing at least equal to 10 kg. per sq. em. The prolonga- 
tion of heating at this temperature does not materially dimin- 
ish their strength as compared to what happens with bad 
bricks. (Abstract of a paper read before the Ceramic Society 
at Glasgow on October 2, 1917, through Engineering, vol. 104, 
no. 2702, October 12, 1917, pp. 396, e) 


BrRINELL Harpness Testinc or Metaus, M. Guillery 


In order to have the results of the Brinell hardness test 
comparable with each other it is necessary to deline the con- 
ditions of the test. In the ease of steel it is usual to specify 
them as follows: 

Diameter of the ball, 10 mm. 

Total pressure, 3000 kg. 

Duration of pressure, at least 5 min. 

The first two of these conditions are easy to specify, but 
the third, while theoretically very simple, is in practice im- 
possible to satisfy except in scientific laboratories. In a 
shop where the number of tests often exceeds 10,000 a day, 
it is evidently impossible to continue the pressure in each 
test for 5 min. and it is usual to keep the pressure only for 
10 see. This is liable to cause an error sometimes as high as 
8 per cent. 

The writer cites the following figures obtained with a con- 
stant speed of ball and the pressure being removed as soon 
as it attained 3000 kg. (Table 1.) 


rABLE 1 DATA OF HARDNESS TESTS ON VARIOUS MATERIALS 
Brinell Tensile 
Impact Dia hardness strength Error 
velocity, mm, Error kg. per Error kg. per Error | percent 
kg. per sec. sq. mm. | sq. mm. | 
Stree! 
0 4.74 0 159 0 55.6 0 i) 
12.5 4.72 0.02 161 2 56.3 0.7 1.2 
4.70 0.04 163 57.0 1.4 2.4 
1500 4.60 0.14 171 Ss 59.8 4.2 | re 
Mepium Sree. TeMPrerep AND ANNEALED 
 eteadee 4.094 0 212.5 0 74.3 0 0 
4.074 | 0.020 217 4.5 | 76.0 17 2.2 
25 4.059 0.035 221.5 9 77.6 3.3 4.3 
Bae 3.975 0.118 227 14.5 79.4 5.4 7 
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A very simple mechanical arrangement makes it possible 
to eliminate this source of error. If the pressure is removed 
as soon as 3000 kg. are attained, the diameter of imprint will 
be too small by a quantity dD. If, on the other hand, in- 
stead of the pressure being stopped at 3000 kg. it is carried 
to 3000 +- dl’, then the diameter of umprint will be increased 
Now, if a suitable value of 
resulting from 


dP is selected, then the error 
pressure 


fact, we will 


duration of 
will be exactly compensated. 


insuflicient action of 
As a matter of 
have essentially the relation 

dP 24) 

3000 


With an impact of 1500 kg. per sec. we 


steel in the above table d)=0.14. Henee. 
9 0.1 
dP =3 = 


It is quite possible to build an apparatus in which the 
maximum pressure attained will be regulated by the velocity 
of impact. 

Let us assume that the pressure is transmitted to the ball 


< 


om 


Fig. APPARATUS FOR ADJUSTING THE PRESSUnI 


IN THE BRINELL HarpNess TEstT 


by a frictionless hydraulic piston in which the wacertight- 
ness is insured by a strip of rubber. The pressure exerted 
on the piston is limited by the lift of the valve formed by 
the sphere S, Fig. 3, The 
pressure necessary to lift the valve is then strictly determined 
by the full section of the seat and the effort applied to the 
sphere. This effort is produced by the springs, the tension 
of which may be varied as desired by means of the tightening 
nuts J), and the useful length, by means of the screws E which 
act on the spirals themselves of the springs at rest. 

For purposes of regulation this arrangement gives two 
independent variables: length and tension of the spring. 
The effort opposing the lift of the valve depends on the 
height of this lift, which increases the elongation, and hence 
the tension of the spring. The apparatus is regulated by 
“eut and try,” so as to have on a given steel the normal 
diameters of imprint for two velocities of impact varying 


carried in a sharp-angle seat. 
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in the ratio of 1 to 30. The apparatus is at the same time 
adjusted for all the intermediary velocities, as shown by 
Table 2. 


TABLE 2 DATA OF HARDNESS TESTS ON AN IMPROVED BRINELL- 
GUILLERY APPARATUS 
Velocity of impact, kg. per sec. 100 200 300 600 1000 | 1500 | 3000 
Diameter of imprint... 4.38 | 4.37 | 4.40 | $.39 | 4.40 | 4.39 | 4.39 
} | 
TABLE 3 FURTHER DATA OF TESTS ON VARIOUS MATERIALS 
| Velocity of impact, in kg. per sec 
| 
12.5 100 600 3000 
Mild steel..... 5.67 5.66 5.67 5.68 5.66 
Medium steel, tempered and an- 
nealed. | 4.40 4.36 1.36 4.36 +.36 
Nickel-chrome, untreated. | 3.63 3.60 3.59 62 3. 5S 
Nickel-chrome, annealed 2.61 2.62 2.62 2 63 60 
| 


Theoretically a new regulation should be made for each 
different However, for ordinary and 
for such special steels as chrome and chrome nickel which 


metal. steels 


have, undergone some heat treatment the same regulation 
holds good, as shown by the following results, Table 3. 
This apparatus has been functioning for several months 
without having ever gotten out of order. On pieces of the 
same shape and easy to handle the testing is done at the rate 
of 600 imprints per hour. Of the 10 see. employed for each 
operation 8 see. are for the manipulations and 2 sec. for 
dureté des la bill 
Brinell, Guillery, Comptes rendus de séances de V’Académi: 
des Sciences, vol. 165, no. 15, October 8, 1917, pp. 468-471. 


fig., e) 


applying pressure. (ssai de métaur a 


THE HeEAt-INSULATING VALUE OF ROOFING MATERIALS, 
Prof. W. M. Thornton 


In the last-but-one report of the National Physical Labora 
tory, there is an account of a test of roofing by means of meas- 
uring the heat lost from a heated room, which leads to the 
remarkable conclusion that the rate of emission of heat by the 
radiation from the covering surface has more effect on the 
inside temperature than the rate of conduction of heat through 
the material. 

This result is of importance in the roofing of large fac- 
tories of semi-permanent nature where the temperature de- 
pends more upon the covering than in the case of buildings 
having a closed air space under the roof. In the present case 
the test of the National Physical Laboratory was repeated by 
a method the reverse of that used by them; namely, instead 
of heating a room and measuring the heat lost through the 
roof, a smaller chamber was made by bolting together slabs 
of 3-in. thick “nonpareil” cork and exposing its cover to 
strong radiation. The box was made 18 in. square and 2 ft. 
deep inside, so that slabs of roofing of convenient size, such 
as slates, could be placed in position to cover the chamber 
without requiring special support. 

The test consisted in observing the rate of rise of tempera- 
ture in the chamber from the time the radiation was applied. 
The method was such as to give good comparative values. 

The results obtained confirm the National Physical Labora- 
tory conclusion that the heat-insulating value of a roofing 
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material depends more upon the nature of its surface than 
A sheet of galvanized iron was 
Only 111 
heat units entered per 1000 sq. ft. per hour, but that the heat 


upon its thermal conductivity. 
obtained having a practically mirrorlike surface. 


transmitted depends largely on surface conditions was seen 
at once by the increased rate of transmission caused by black- 
ening the surface facing into the box, the other surface being 
unchanged. Reversing the plate so that the outer surface 
was black and the inner bright more than doubled the lost rate, 
and when both surfaces were blackened, the large amount of 
581 units per hour was transmitted. 

A suggestion was made in the National Physical Laboratory 
report that air spaces in roofing materials might be advan- 


TABLE 4 HEAT TRANSMITTED THROUGH ROOFING MATERIAL 
EXPOSED TO STRONG RADIATION 
| 
| 
a3 
Ses; 
3. | 2 
— 
1 Bright galvanized iron sheet | O 268) 111 0.04 1.6 
2 Galvanized iron, blackened below 0.40 | 168 0 04 16 
3 Galvanized iron, blackened above. |} 0.93 ISS 0 04 1.6 
Galvanized iron’ blackened above and | 
below. } 1.40 581 0.04 1.6 
5 Galvanized corrugated iron after one month's | | 
exposure to the weather | 0.7 310 | o¢ 53 1.28 
6 Do, after one year’s exposure ..| 1.02 22 | 0.033 | 1.28 
7 No. 6, painted black above ; 2.2 72 0.033 | 1.28 
8 Roofing glass, serrated | 1.10 45 1 0.22 | 2.25 
9 Welsh slate | 0.81 7 | 0.17 2.0 
10 Westmoreland slate 0.60 | 248 0.25 1.8 
ll 7/8in. T. G. deal covered with asphalted felt] 0.30 | 124 1.0 2.6 
12 Corrugated fibrocement after one month in} 
0.78} 325 02 ‘138 
13. Do., after one year in use } 0.80 34 0.2 1.8 
14 Do., painted dead black |} 0.82] 341 0.2 1.8 
15 Do., “aluminum-finished” outside 0.50 | 207 0.2 | 1.8 
16 Do., laid on top of thin asphalted felt O51] 211 0.25 ’ 2.0 


tageous. <A satisfactory means of doing this is to lay eorru- 
gated asbestos cement plates on the thinnest asphalted felt, 
or any other light sheet material, supported by the roof frames. 
The effect of this, as seen from the table, is equal to that of an 
aluminum surface, and where heat insulation and lightness are 
of the first importance, a strong and efficient roofing can be 
made in this way at a reasonable cost. 

The main data obtained in the test are presented in Table 
1. The “ fibrocement ” referred to in the table is an artifieial 
roofing material containing asbestos manufactured by a British 
company. (Engineering, vol. 104, no. 2703, October 19, 1917, 
pp. 405-406, e.) 


GRAIN-S1ZE INHERITANCE IN IRON AND CARBON STEEL, 
Zay Jeffries 


Discussion of the question of inheritance of ferrite grain 
size from that of austenite, together with the general question 
of grain refining in steel and iron. 

The writer reports on series of tests on grain size in trans- 
formation products of iron and steel such as 0.7 per cent ecar- 
bon steel (in this series of tests, among other things, data 
were found giving an explanation why cast steel has its grain 
better refined after two heatings and coolings than after one), 
0.2 per cent carbon steel, Armco iron, and finally electrolytic 


iron. 
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Because of lack of space only the conclusions reached can 
be reported here. 


1 The ferrite grain size in pure iron, the ferrite and pearl- 
ite grain size in hypoeutectoid steel, the pearlite grain size in 
eutectoid steel and the cementite and pearlite grain size of 
hypereutectoid steel are not inherited from the grain size of 


the mother austenite. 


2 The only structural feature that is generally inherited 


from the austenite of hypo- and hyvpereutectoid steels on cool 


ing through their transformation ranges is the position of the 


excess ferrite or cementite at the austenite grain boundaries, 


sometimes causing complete and sometimes incomplete net 
works which outline the old austenite grain boundaries. Rapid 
cooling through the transformation range will cause the non 
inheritance of this structural (network) feature 

3 The austenite grain boundaries themselves are nearly 


always effaced in all steels, and also in pure 
{¢ transtormations 
4 The grain-size refining of steel and iron is brought about 


by the combined effect of non-inheritance of the transforma 
tion products on either heating or cooling, ie., the austenite 
transformation products do not inherit their grain size from 
the austenite on cooling through the transformation range, nor 
does austenite inherit its grain size from the products which 
form austenite on heating. 

5 In general, in both iron and carbon steel, the larger the 
austenite grain size, the larger will be the grain size of the 
transformation products on cooling. This, of course, assumes 
all other conditions constant except the austenite grain size 
An exception is found to this general rule in very pure iron 
such as electrolytic iron. In this small austenite 
grains may form very large ferrite grains on cooling through 
Ar,. 


6 In iron and steel, the larger the ferrite, cementite or 


instance 


pearlite grain size, the larger will be the austenite grain size 
on heating above the Ac transformations, or vice versa. 

7 The faster the rate of cooling of iron and steel through 
the Ar transformation range, the smaller will be the grain 
size of the transformation products and vice versa. 

8 The faster the rate of heating of iron and steel, other 
conditions remaining the same, the smaller will be the austenite 
grain size. 

9 The greater the temperature gradient during the trans- 
formations in iron and steel on heating or cooling, the larger 
will be the grain size. 

10 If the grain size of a transformation product in iron 
and steel immediately after the transformation is smaller than 
the equilibrium grain size of that product under the existing 
conditions, the equilibrium grain size will be established by 
the known laws of grain growth. 

11 A single grain of any constituent in iron or steel 
(austenite, ferrite, pearlite), when foreed by thermal treat- 
ment to undergo one of the A transformations, must trans- 
form from at least one nucleus, but may and nearly always 
does transform more than one nucleus. (Bulletin of the Ameri- 
can Institute of Mining Engineers, no. 131, November 1917, 
pp. 1883-1899, 5 figs., 3 tables, te) 


PHysico-CHEMICAL PROPERTIES OF CHROME-NICKEL STEELS, 


Herbert J. French 


Data of tests designed to show the properties which may be 
developed by heat treatment of certain chrome-nickel steels, 
especially those lately employed for automobile and aero- 
plane engine construction. 


ENGINEERING SURVEY 


1087 


Standard tensile test specimens (0.505 in. by 2 in.) were 
heat-treated in a laboratory electric furnace, and the results 
thus obtained were then checked in actual production by in- 
large oil-fired 
All temperatures are given in degrees fahrenheit. 


cluding standard test sections in the ordinary 
furnaces. 


In quenching care was taken to introduce the steel into the 


oil as quickly as possible after leaving the furnace. It was 
then kept in motion in the oil for about 1 min. 

C 0.35 P 0.014 Cr 0.50 
Mn 0.64 Ni 1.47 s 0.023 
hic. 4 Open Heartru. Forcep to Apout 1 In. Ro 

QUENCHED 1470 Dec. Faur. Drawn As GIVEN. 

Cc 0.43 low Cr. 
Mn 0.52 Ni. 1.16 
Fig. 5 Oven-Hearru. Forcen ro Anovur 1 IN. ROUND AND 


Hear-Treatep. O1-QuencHep 1475 Dec. Fanr. 


DrawN AS GIVEN 


Tensile test values shown in Figs. 4 and 5 serve to give a 
good idea of the physical properties which may be developed 
by heat-treating steel of the following standard specification : 


Per Cent 


1.00—1.50 
Phosphorus, 0.04 
Sulphur, 0.04 


The article contains data on two other steels with high nickel 
and chromium contents. A good representative of such is 
Fig. 6, where the nickel content rises to 2.56 per cent and the 
chromium content to 1.01 per cent. In all, five types of steel 
are discussed. 


1038 


These steels have been used, among other purposes, for the 
development of the Gnome-type aeroplane engine in the United 
States, and it is stated that they are suited for automobile 
work. 

It must be borne in mind, however, that steels of high nickel 
and chromium content are very susceptible to improper work- 
ing under the hammer. This refers particularly to heat D 
shown in Fig. 6. Lower chrome-nickel steels will stand more 
abuse in manufacturing, and will show the effects of im- 
proper working to a less marked degree. What is especially 
to be avoided is too rapid heating, and particularly heating in 
an open fire, which leaves the center of the mass of metal 
cold and the outside “dripping.” Quite often the effect of 
cold working is less serious than when the whole mass of steel 
uniformly heated is hammered at too low a temperature. This 
condition of strain can be obliterated if proper heat-treatment 
methods are employed. 

Ordinary annealing may soften the steel so that the hard- 


460 364 
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ness test: will show nearly normal results, but machining will 
still be difficult. (Metallurgical and Chemical Engineering, 
vol. 17, no. 8, October 15, 1917, pp. 473-476, 10 figs., e) 


STRUCTURE OF ScHOop Sprayep-MetaL Coatine, H. Arnold 
(Zeits. Anorg. Chem. 99. 1. pp. 67-72, March 15, 
1917, Engineering 104, p. 126, August 3, 1917.) 


Examining the coatings microscopically (photographs 
reproduced) the author, of the Metallisator Gesell., finds that 
the drop of fusing metal is drawn out, by the gas and air 
currents, into a thread which breaks up into small particles; 
in the ease of aluminum the particles form splashes, from 0.01 
to 0.15 mm. in diameter, provided with a short tail and 
showing a dendritic structure. Polishing and etching of the 
coatings brings out wavy lines. Zinc, sprayed on glass, partly 
peels off again and contracts to irregular crescents; tin forms 
rings, frequently double rings. There is no alloying of two 
sprayed metals, except perhaps with lead and antimony, unless 
subsequent heating follows; the union is merely mechanical. 
Microscopically spray coatings, even of aluminum rolled into 
iron, can be distinguished from electrolytic and other 
deposits. (Science Abstracts, Section B. Electrical Engi- 
neering, vol. 20, part 9 [No. 237], September 29, 1917, p. 307) 
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HARDNESS OF COMMERCIAL ALLOoys, P. Ludwik 
(Zeits. Vereines Deutsch. Ing., 61. pp. 549-554, June 
30, 1917.) 


Gives the results of measurements of hardness of a large 
number of the most important technical alloys of Cu, Sn, Pb, 
Zn, Al, Bi, Mg, Sb, Ag, with the five first-named metals in 
various proportions and combinations. These alloys include 
white metal, 
(Science Abstracts, Section B, Electrical 
Engineering, vol. 20, part 9 [No. 237], September 29, 1917, 
p. 305) 


aluminum bronze, german silver, manganin, 


magnalium, ete. 


INFLUENCE OF THE MeTHOpD OF PRODUCTION AND THE DrREc- 
TION OF ROLLING ON THE PROPERTIES OF SHEET COPPER 
RoLLeD TO Various THIcKNEssEs, W. Miiller 
(Zeits. Vereines Deutsch. Ing., 61. pp. 65-67, January 

27, 1917.) 

The tensile strength of sheet copper increases steadily with 
the reduction in rolling, the yield point increasing rapidly up 
to 20-30 per cent reduction; above this it is proportional to 
the ultimate strength. The elongation falls rapidly until the 
reduction in rolling ‘attains 20-30 per cent, after which it 
remains nearly constant. With regard to the influence of the 
method of production, the modulus of elasticity is affected 
most in that the larger the grain size the higher the modulus. 
The hardness and the tensile strength, however, decrease with 
increase in grain size. No previous systematic investigation 
has been made of the influence of direction of rolling on 
mechanical properties, but it is generally assumed that the 
lowest strength is to be found at right angles to the direction 
of rolling. There appears to be a well-defined connection 
between the mechanical properties of the test piece and the 
angle which its axis makes with the direction of rolling; this 
is best shown by the bending test. Test pieces cut at 30 deg. 
to the direction of rolling exhibited the maximum resistance 
to bending. The modulus and tensile strength were found to 
be greater at right angles to the direction of rolling than in a 
direction parallel to it. Experiments on annealing showed 
that the increased strength of the sheets subjected to greatest 
reduction in rolling, is maintained after annealing at all 
temperatures. This hysteresis has been confirmed by a study 
of the specifie gravities. (Science Abstracts, Section B, 
Electrical Engineering, vol. 20, part 9 [No. 237], September 


29, 1917, p. 305) 


Firing 
New Way To Burn Crupve Om, W. A. Janssen 


During the past year there has been developed a system of 
oil burning wherein the oil, instead of being atomized or va- 
porized, is gasefied in a special designed vaporizer outside of 
the furnace. The gaseous product is forced into a combustion 
chamber under positive pressure. The air for combustion is 
delivered by a compressor at about 2 lb. pressure and a veloc- 
ity of 150 ft. per sec. With the admixture of oil in the 
vaporizer, a gaseous product is formed which is delivered to 
the combustion chamber under continuous pressure. 

The cast-iron preheater, Fig. 7, consists of a closed cast- 
iron box with openings to connecting boxes for the admission 
of incoming air. A series of vertical flues are provided to 
permit a passage of the outgoing waste gases through the 
apparatus, thus providing a source of heat for preheating the 
air for combustion. When more than one preheater is used 


they are stacked one over the other, so arranged that the inlet 


- 
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tory, and suggests a somewhat different method, based on the 

= rapes | following considerations : 
( \ Lf The object which a chimney should accomplish is twofold: 
WY, - i first, it should deliver sufficient fresh air to the fire to main- 
I (4 s tain combustion; and, second, it must discharge the products 
_ of combustion into the atmosphere. Hence, the best chimney 

is the smallest one that will do the work. 

, F Contrary to the general idea, the composition of chimney 
tO gases runs very uniform for the same class of service and 
4 differs little with different services. The services may be di 
: i] f | vided into two classes, low-pressure for heating and high 


Fic. 7 Genera ARRANGEMENT OF THE CAST-IRON PRENEATER 


opening ot one connects with the outlet opening of another. 
The purpose of this arrangement is to throw out of line the 
vertical flues, thereby retarding the flow of outgoing gases 
and permitting a greater heat absorption through the walls 
of the preheaters. 

The vaporizer, Fig. 8, is a hollow cast-iron fitting. Withi 
it are a series of baffles, which form a winding, zigzag path 
for the gaseous mixture of the air and oil. 

To obtain perfect combustion, the proportions of oil and 
air must be right and the temperature of the preheated air 
must also be correct. The installation operates most efficiently 
when the temperature of the air is about 800 deg. fahr., giving 
a net temperature of the gaseous mixture of about 700 deg. 
fahr. 

The velocity of the gaseous mixture should be about 150 ft. 
per see. in order to prevent flame propagation in the direction 
of the source. This is most essential, as the temperature of 
ignition, 1050 deg. fahr., is only a few hundred degrees higher 
than the temperature of the gaseous mixture. 

To the heavy fuel oils of commerce about 180 ft. of free 
air are required per pound of oil, or about 1500 eu. ft. of free 
air per gallon—equivalent to 25 eu. ft. of free air per minute 
per gallon of oil per hour. High economies in oil consumption 
are claimed for this method. (Paper presented at the Annual 
Meeting of the American Foundrymen’s Association at Boston, 
September 27, 1917, abstracted through The Iron Age, vol. 1, 
no. 18, November 1, 1917, pp. 1049-1050, 2 figs., d) 


PROPORTIONING CHIMNEYS ON Fuet Basis, Henry Wisostow 


The writer believes that proportioning chimneys on the basis 
of formule given in handbooks and textbooks is not satisfae- 


ILI 


Fic. 8 Cast-IRON VAPORIZER 


pressure for heating and power or power alone. 

The composition of chimney gases is largely affected by 
infiltration of air through the setting and into the gas pas 
sages. The average results from a large number of chimneys 


investigated are tabulated, as follows: 


rage velocity 


Low-pressure heating 180 


High-pressure 


With the percentage of CO, given, the weight of the chimney 
gas can be figured closely. The quantity of the gas and the 
velocity are the two main factors determining the area of the 
chimney. Increase of velocity increases the stack loss, but this 
loss is not very large. Velocities of from 10 to 40 ft. per see. 
are met in practice. With high velocities the rate of combus- 
tion is increased, which is followed by an increase in tempera- 
ture, compensating for the increased draft loss due to a higher 
velocity. 

Friction head in the chimney usually remains inside of 0.001 
in. of water per lineal foot height of the chimney when the 
velocity remains under 30 ft. 

Chimney height is determined by the amount of draft re- 
quired. In cases where chimneys must be built higher than 
this, the area per pound of chimney gas can be reduced in 
inverse ratio to the square root of the height. The area is 
determined by the quantity of the gas per second and the 
velocity. As previously stated, a stack velocity of 25 ft. per 
sec. is a good working velocity, although for sharp, short peak 
loads a velocity of 30 ft. per sec. may be used. Chimney frice- 
tion loss per foot under 30 ft. velocity per second will be insice 
of 0.001 in. of water. The gas weight may be obtained from 
the quantity of fuel required. The volume of gas is propor 
tional to the temperature, and this may be taken as 450 deg. 
fahr. In all calculations absolute temperatures must be used. 
Draft required divided by the available draft per foot of 
height will give the stack height. 

Available draft per foot of chimney for an average stack 
temperature of 450 deg. fahr. is equal to the actual difference 
in weight of the gases inside and outside of the chimney, ex 
pressed in inches of water per square inch, less 0.001 in. fric- 
tion loss. 

Composition of chimney gases can be taken as 6.5 per cent 
cf CO,, 11.5 per cent of O,, and the rest nitrogen. From these 
figures the weight and volume can be obtained. Actual com- 
position of the chimney gases varies slightly, there being a 
trace of CO, SO, SO,, and slightly more nitrogen than was in 
the air. This is why the CO, and O, total 18 per cent in chim- 
ney gases instead of over 20 per cent, as in free air. 

The quantity of combustible required to provide the desired 
amount of heat can be taken as composed of pure carbon with 


| 
| | 
| | Average CO Average stack | \v 
per cent temperature ft. per sec. 
| deg. fahr 
25. 
° 
Zz \.---- 
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a heat value of 14,000 B.t.u. The combined efficiency of the 
boiler and furnace can be considered as 60 per cent for high- 
and 40 for low-pressure plants. 

The foregoing data reduced for quick reference in practical 
work will be as follows: (1) Draft available per foot of chim- 
ney above the grate is 0.0053 in. of water; (2) combustible per 
horsepower, 4 lb.; (3) area required per pound of combustible 
will be 1.1 sq. in. for high-pressure plants; (4) area correction 
for chimney above 150 ft. high per pound of combustible is 
(1.1 & 12.24)~(square root of chimney height). (Power, vol. 
46, no. 18, October 30, 1917, pp. 610-611, p.) 


PRINCIPLES AND Meruops or a New System or Gas Frrina, 


A. C. Ionides 


The system deseribed employs flues downwardly displaced 
in order to avoid any possible loss of heat. 


g 
} 
b 
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Fig. 9 Mixina BALANCE FoR THE IONIDES System or GAS 
FIRING 


The first problem that presented itself in applying this 
new principle was that of establishing and maintaining a con- 
stant mixture. There are three main variables to be dealt with 
as regards mixture: first, the inlet pressure of the air; second, 
the inlet pressure of the gas; third, the variation in consump- 
tion of either air or gas that may occur in any given installa- 
tion. 

The first problem was the most difficult to solve, since in 
many cases, as for domestic purposes, it was necessary to 
deal with considerable differences of pressure. This problem 
was solved by the construction of a device which the writer 
ealls a mixing balance. 

This balance, Fig. 9, consists of a sensitive bell, 4, with a 
requisite length of seal. The inside of this bell is subjected 
to the static pressure of gas and the outside to the static 
pressure of the air. Hence, when the static pressure of 
the gas increases, the arrangement is such that the flow of gas 
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cuts itself off and the flow of air is, to some extent, increased. 
Likewise, when the statie pressure of the air above increases, 
it shuts itself off and opens the gas correspondingly. As a 
result, the pressure of gas and air are always held in a con- 
stant ratio, whatever be the variation of either the inlet 
pressure of gas and air or consumption. 

If the mixture of gas and air is rich in gas the flame is 
lengthened. On the other hand, if the proportions approach 
six or seven volumes of air to one of gas (according to the 
quality of the gas), it is quite possible, given siliea or any 
other good catalyzer, to have no flame at all, but nearly sur- 
face combustion. Should a good eatalyzer be placed at right 
angles to a stream of well-proportioned mixture, a glowing 
disk will be observed. On the other hand, if all catalyzers in 


front of this stream are avoided, the combustion can be spread 
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Fig. 10 TIontpes Recrancunar Barret FURNACE 


out to a very considerable length. The author has proved by 
experience that with the *4-in. injector, or even 1%-in., it can 
be spread out to a length of 3 ft. of almost homogeneous com 
bustion by putting the injector into the channel of firebrick 
open at the top. This permits even distribution of the heat 
units in a furnace or blower. 

Next, it was found that the hotter the furnace grew, the less 
was the consumption of gas. This is, to a certain extent, due 
to expansion of gases by combustion. Assume that the gas 
mixture enters the furnace at, say, 15 deg. cent. If the tem- 
perature of the furnace was 1700 deg., it will have expanded 
to 1700/(273 +- 15), or 534 times its initial volume. 

If the waste gases, instead of passing into a chimney open 
at the top, are displaced downwardly through a contracted 
exit of predetermined cross-sectional area, this will cause a 
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resistance to the flow of incoming gases and provide the ele- 


ments of the most refined thermostat without any mechan- 


ically working parts. It is claimed that by these means the 
temperature to be maintained can be predetermined by cal- 
culation. 

The problem of determining the mixture was solved by a 
simple plan of fitting an ordinary gas cock with a piece of 
copper tubing bent with an easy bend and enlarged at the 
further end. Then a piece of india rubber tubing and an in- 
candescent mantle are fed with the mixture, the light indicat- 
ing the character of the mixture. If the meshes of the mantle 
are visible, it means an oxidizing mixture. If the mantle is 
in its most brilliant state, the mixture is very near the neutral 
point. On the other hand, if 


any unburned gas is seen to 


escape from the mantle in the shape of a blue | ame, the mix- 


ture will be a reducing one. This provides a sensitive in 
dicator. 
The actual construction of the furnace is shown in Fig. 10. 


The operation of this furnace is as follows: 


A heating chamber, 1, having a door, 10, at the front, is 
provided above and below, and, upon the greater portion of 
its sides, with two jacketing flue spaces, 2. The chamber, 1, 
communicates by one or two central apertures, 3, with the top 
flue space, and the heating elements passing through the said 
aperture pass downwards through the flues, 2, and are finally 
discharged through the outlet pipe, 4. In the bricks, 5, form- 
ing the floor there is provided along each of the two long 
sides a narrow combustion chamber, 6, into which the nozzle, 
7, delivers mixture from a mixture device, 8, provided with 
gas- and air-adjusting means, 11 and 12. The long combus- 
tion chambers, 6, each deliver the products of combustion by 
The nozzle 
is positioned at one end of the long combustion chamber, so 


a long, narrow slot, 9, into the furnace chamber, 1. 


that the heating elements, due to their travel along the cham- 
ber and their upward motion to escape through the slot, 9, 
enter the furnace chamber, 1, with a diagonal movement par- 
allel to the wall thereof. 
tend to turn at the angle when meeting the adjacent wall, and 
thus a whirling motion of the gases round the walls of the 
chamber will be created. 


The gases passing along the wall will 


If the nozzles of the two combus- 
tion chambers are arranged at opposite ends of the furnace, 
as shown, this whirling will be accentuated, the gases being 
gradually drawn inward across the roof of the furnace cham- 
ber on their way to escape at the outlet aperture, shown in the 
figure at 3. 

A half-ton billet-heating furnace has been made, in which 
the gas consumption was 1.3 eu. ft. per lb. fo: full forging 
heat; the sealing was negligible. It is claimed that actual tests 
(data in original article) show that in brass melting an econ- 
omy analogous to that afforded in steel forging ean be effected. 
The Vickers Co. applied this system to a barrel-heating fur- 
nace, 36 in. by 12 in. by 3 in. inside, which resulted in their 
coming to an agreement to establish this system throughout 
their works. 

As an indieation of the correctness of the principles em- 
ployed, the author would point out that a light worked by 
means of a pressure balance feeding a small incandescent 
mantle will produce 130 to 150 candlepower, with a consump- 
tion of under 3 eu. ft. per hour of town gas of standard ealo- 
rific value; whereas, it ean be stated on the authority of Mr. 
J. G. Clark in Gas Journal, May 4, 1915, that the highest- 
eandlepower light obtainable at this pressure by other sys- 
tems averages 22 candlepower per cu. ft. of gas consumed 
—variable, of course, owing to the atmospheric burner. 
(The Engineer, October 12, 1917, pp. 320-321, 5 figs., d) 
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Errect or Brick ARCH ON SMOKE ABATEMENT, J. T. Anthony 


The paper refers mainly to locomotive practice, but some 
of its conclusions may have a bearing also in application to 
stationary boilers. 

The Chieago Smoke 


(‘Commission made extensive tests with 


and without the arch and found that the presence of the arch 
has certain beneficial results. 

Tests recently condueted on a Mikado-type locomotive show 
smoke reductions varying from 50 per cent at low and medium 
rates of firing to 31 per cent al high rates of firing. The 
locomotive was hand-fired, using high-volatile Pennsylvania 
gas coal screened over a 144-in. mesh sereen. This locomotive 
had 70 sq. ft. of 


grate area, a barrel combustion chamber and 


a 76-in. arch supported on four 3-in, arch tubes. 


In these tests the increase in evaporation due to the areh 
varied from 8'2 to 151% per cent. 

As regards thi arch decreases smoke, the 
With the conditions that 
prevail in the locomotive firebox it is easier to prevent the 
The 
precipitation of soot can be prevented by having an excess of 
fuel bed. 


Bureau of Mines indicates that the hydrocarbons from 


reasons why the 


following is to be borne in mind: 


formation of than to burn it when once formed. 


soot 


the heated air above the 


u.. S. 


Research work done by the 
the fuel bed are decomposed when they have traveled but a 
few inches from the top of the fuel bed, and hence if the 
precipitation of carbon is to be prevented the air or oxygen 
must be introduced at the top of the fuel bed and intimately 
mixed with the issuing hydrocarbons. 

The chief function of the brick arch in abating smoke is 
that by baffling the gas mixture and compelling all the gases 
to pass through a relatively restricted area above the arch, 
an intimate mixture of the volatile combustible with the 
oxygen is insured. Where the arch is provided any excess air 
coming through this portion of the fire on the front of the 
grates is heated up, deflected and forced back over the end 
of the arch where it is mixed with the gaseous combustibles 
rising from the green coal under the door. 

The results obtained with the arch depend, however, ma- 
terially upon the method of firing. To reduce smoke to a 
With the fuel 
bed in this condition and a “ seatter”’ type of firing being used, 
a uniform air supply is obtained throughout the fuel bed, as 
well as a uniform distillation of the hydrocarbons. (Paper 
read at the Convention of the Smoke Prevention Association, 
Columbus, Ohio, September, 1917; abstracted through Power, 


vol. 46, no. 16, October 16, 1917, pp. 540-541, p) 


minimum a slight level fire should be carried. 


Handling and Conveying 


Power PLANT OF THE St. JoSeEPH LEAD COMPANY, 
E. L. Broome, Mem.Am.Soe.M.E. 


Description of a new central plant serving several mining 
properties of the St. Joseph Lead Company, operating in St. 
Joseph, Mo. Of particular interest is the system of handling 
the coal and feedwater. 

The coal is received from an elevated track discharging into 
a 30-ton steel track hopper underneath, by means of an op- 
posed pair of reciprocating trough-shaped grizzlies. The 
smaller sizes fall into chutes at each side of the crusher and 


thence are fed directly to the belt. The larger pieces roll over 


the ends of the grizzlies and fall in the center into the erusher 
hopper, from which they are delivered on a 20-in. inclined 
belt conveyor driven from the upper end and provided with 
a magnetic pulley for the removal of pieces of iron. 


The belt 
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conveyor discharges into a cireular steel bunker 30 ft. in di- 
ameter, lined with 4 in. of reinforced concrete and having a 
capacity of 400 tons. Under the bunker is an 8-ton weighing 
hopper provided with an automatic registering scale beam and 
discharging into duplicate horizontal helical conveyors 12 in. 
in diameter, extending the full length of the boiler room over 
the stoker hoppers, the trough being provided with a rack- 
and-pinion-operated sliding gate over each stoker. This solu- 
tion of the fuel-supply problem results in a light, well-venti- 
lated boiler room, while the spiral conveyors insure a very 
homogeneous condition of fuel at the stoker hopper and per- 
mit a uniform moistening of the fuel (this latter practice has 
been adopted to prevent coking and reduce dust). 

Water for boiler feed is drawn for the mine and a maxi- 
mum of softening is insisted upon. The mine water runs 
about 18 grains per gallon total hardness, equally divided 


between carbonates of caleium and magnesia. Two complete 


Fic. 11 Ou. Pump For LUBRICATING THE CYLINDER O} 


THE EVINRUDE OIL ENGINE 


water-softening treatments have been installed. The lime- 
soda treatment of the continuous type takes the raw water 
at 18 grains per gallon hardness and reduces this hardness 
to five grains per gallon. This water is then passed through 
a pressure sand filter into a Permutit softening filter, where 
it is reduced to zero hardness. (Power, vol. 46, no. 18, Oc- 
tober 30, 1917, pp. 582-585, 6 figs., d) 


Internal-Combustion Engineering 
ALCOHOL AND HybDROCARBONS aS FUELS 


In 1916 a committee was appointed by the Minister of Com- 
merece and Industries of France to consider the scope of na- 
tional resources in fuels for internal-combustion engines. This 
committee has presented an extensive report from which the 
following data are abstracted. 

In the first place, the report considers alcohol. It points 
out that in addition to grain aleohol proper enormous amounts 
of industrial aleohol can be derived from the treatment of 
waste wood. The method of production of ethyl alcohol con- 
sists in the proper treatment of wood shavings or sawdust, 
from which may be obtained up to 15 per cent of alcohol 
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(which is real ethyl alcohol, and not wood aleohol). In addi- 
tion, aleohol may be prepared synthetically. In the first place, 
acetylene is produced from ealcium chloride. Next, by an 
electric are ethylene is extracted from acetylene, and this, in 
turn, gives sulfovinie acid, which is used for the production 
of aleohol. 

Acetylene may be used in another way for the production 
of ethyl aleohol. The acetylene is passed through a solution 
containing one-thousandth part of bichloride of mercury, 
which results in the production of acetaldehyde, which latter, 
after being heated, is converted into aleohol by hydrogenation. 
The synthetic production of aleohol known in France only as 
a laboratory process is commercially used in Germany. 

In view of the fact that a heavy tax exists on alcohol used 
for drinking purposes, all industrial aleohol must be denatured. 
In France a denaturing agent used is methylene containing 25 
per cent of acetone and at least 2.5 per cent of pyrogenous 
impurities. 

Among other things, it has been found that denatured 90 
per cent alcohol ean be used in gasoline engines under the 
following conditions: increased compression, altered distribu- 
tion, and the employment of special means for preheating the 
charge and starting the engine. A more convenient method 
would have been the use of a mixture of three carbureting 
fuels in the present gasoline engines. 

The use of such a mixture is based on the ability to satisfy 
certain conditions. In the first place, all these fuels should 
easily dissolve in each other in all proportions. Now com- 
mercial benzol containing 14 per cent of toluene and 1 per 
cent of xylene is very soluble in 90 per cent aleohol, but it 
would take 40 volumes of 95 per cent alcohol to dissolve 60 
volumes of gasoline. Hence, for industrial purposes, it is 
necessary to use 95 per cent alcohol, of which 100 volumes 
dissolve 900 volumes of benzol and 150 volumes of gasoline. 

It is very likely, however, that after the war benzol will be 
used in other industries, such as, for example, the production 
of dyes. In that ease its price would make its use as a fuel 
prohibitive. In view of this possibility, the employment of 
ether-ethyl as an auxiliary fuel has been investigated. 

The manufacture of ether is very simple, and its price is 
only seven or eight per cent that of alcohol. The only obstacle 
that lies in the way of its more extensive use is in the regula- 
tions of the French Excise Department. It appears that other- 
wise a mixture of aleohol, ether and kerosene could be used 
for both power and lighting purposes. 

As regards the power purposes, extensive tests have shown 
that a mixture of 65 per cent of 95 to 96 per cent alcohol, 
with 10 per cent of ether and 25 per cent of a hydrocarbon 
fuel, can be burned perfectly well in an engine. In facet, with 
this mixture there is no trouble in starting an engine, and the 
consumption per volume is approximately the same as that of 
gasoline, at least for light vehicles. 

The same fuel for stationary motors and trucks has given 
a less satisfactory result, the consumption per volume, as com- 
pared with gasoline, varying in approximately the inverse 
ratio of the heat values of the respective fuels. (L’emploi de 
Valcool industriel et des hydrocarbons comme carburants, P.M., 
Le Génée Civil, vol. 71, no. 14, October 6, 1917, pp. 225-228, 
2 figs., gp) 


EVINRUDE OIL ENGINE 


In THE JOURNAL were given data on the Hvid eycle of oil 
engines. Essentially it is a high-compression cycle similar to 
that used in the Diesel engine, but with a different system of 
In the cylinder there is a cup with two 


injecting the fuel. 
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tiny openings at the side. The compression forces air through 
these openings so that the air in the cup is highly heated. 
This high temperature volatilizes a small portion of low-boil- 


TABLE 6 VALUES OF &k 


S.W.G Round Wire Square Wire 
No 
7/0 93,750 99,150 
60 69,530 73,550 
5/0 52,240 55,260 
40 38,400 40,610 
3,0 28,720 30,380 
2/0 2,000 23,270 
0 16,530 17,490 
1 12,150 12,850 
2 8,704 9,206 
3 6,050 6,400 
4 | 4,345 4,596 
5 3,030 3,205 
6 2,040 2,158 
7 1,440 1,524 
983.1 1,040 
645 682.3 
10 | 402.6 423.8 
ll 271.6 287.3 
12 175.5 185.7 
3 107.5 113.7 
14 61.44 65 
5 40 31 42.64 
16 | 25 16 26.62 
17 14.75 14.61 
18 7.962 8.422 
19 3.840 4.061 
20 2.518 2.664 
21 1.573 1.663 
22 0.9225 0.9757 
23 0.4980 0. 5267 
24 | 0.3510 0.3713 
25 0.2400 0.2639 


TABLE 7 CUBES AND FOURTH POWERS OF GAGES 


Equivalents 
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No Cube 4th Power 
Approx Dec 
in in 
7/0 1/2 500 12500 06250 
6/0 15/324 464 09990 04635 
5/0 7/16- .432 O8062 03483 
4,0 13/32 .400 06400 02560 
3/0 3/8 - .372 05148 01915 
2/0 11/324 348 .04214 01467 
0 21,/64- 32 03401 01102 
l 19 644 300 02700 008,100 
2 9/32 — 276 02102 005,803 
3 1/4 + 252 01600 004,033 
4 15/64 - 232 01249 002,897 
5 7/32- .212 .009,528 002,020 
6 | 3/164 192 | 007,078 001,359 
7 | 11/644 176 | 005,452 000,959,5 
& 5/324 160 .004,096 000,655,4 
9 9 64+ .144 | 002,986 000,430,0 
10 1/8 + .128 002,097 000,286,4 
11 7/644 116 001,561 000,181,1 
12 7/64— 104 | 001,125 000,117,0 
13 3 /32— 2 | 000,778,7 000,071,64 
14 5/64+ 080 .000,512,0 | 000,040,96 
15 5/64 — | 000,373,2 000,026,87 
16 1/16 + . 064 000,262,1 000,016,78 
17 1/16- 56 .000,175,6 000,009,834 
18 3/644 .048 .000,110,6 000,005,308 
19 3/64 .040 .000,064,00 .000,002,560 
20 1/32+ .036 .000,046,66 000,001,679 
21 1/32 .032 000,032,77 000,001,049 
22 1/36 .028 .000,021,95 .000,000,615 
23 1/42 .024 .000,013,82 000,000,332 
24 1/45 .022 .000,010,65 000,000,234 
25 1/50 .020 .000,008,000 000,000, 160 
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ing fuel which is present in every oil and causes a sort of 
explosion in the cup, driving the fuel out in a spray. 

The present engine is built by the Evinrude Motor Co. of 
Milwaukee, Wis. At present only 142-hp. and 3-hp. sizes are 
being built, but it is announced larger sizes will be added 
later. 

The 114-hp. engine has a 344-in. bore and 5-in. stroke and 
is designed to operate at 600 r.p.m. The fuel tank is passed 
between the flywheels just over the crankease, and fuel is 
supplied to the fuel eup by gravity. 

The cylinder is lubricated by a special oil pump shown in 
Fig. 11. Oil from the lubricating-oil tank, which forms a small 
compartment of the fuel tank, flows to the oil pump through 
a side feed, and is then foreed by the plunger through the 
cylinder wall to the surface of the piston. The pump is timed 
to operate when the piston is in its extreme outward position 
during the exhaust stroke. In this manner the oil is regularly 
and at the proper time fed in the eyele. (The Gas Engine, 
vol. 19, no. 11, November 1917, pp. 536-537, 6 figs., d) 


Mechanics 
Tue Design or Com Springs, W. Ferrier Brown 


In these notes it is the intention to simplify and accelerate 
the calculation of coiled springs as far as is practicable by 
embodying constants, which are supplied in tabular form. 

The formule given in the various engineering pocketbooks 
for coil springs are practically alike, and differ mainly in the 
arrangement of the formule. The selection for these notes 
is that given in Lineham’s Mechanical Engineering, as this has 
been proved to give accurate results. 

The symbols used in this formula are: 

DP = diameter of wire in inches 

4 = total deflection in inches 

W = total load in lb. 

w = load per inch de ‘ection in lb. 

n = number of free coils 

d = diameter of coil pitch circle in inches 
( 12,000,000 Ib. for steel. 

For round wire: 


[1 
cy 
One 
For square wire: 
Wnd* 
== 3 
ScD 
8cD* 


60.5 nd 
Equations [2] and [4] form the basis, and from these the 
total deflection can easily be calculated thus: 


A= [5] 
w 


In addition to deflection, it is necessary to know the gage 
or diameter of wire of which to make the spring to take a 
certain load. 

In Adams’s Engineers’ Handbook, the following formulx 
are given: 

Safe load (W) for springs, such as valve springs 

1,750 D® 


[6] 
This can be transposed to read: 
p=! 11,750 


for round section. . [7] 


Wd 


= 
| | | | 
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For square-section wire use the relation: 
3 Wd 


D= 
13,000 


rr rer [8] 
Sate load (W) tor springs that ean be worked almost to the 
elasiie limit 
27,400 17 


d 
— — ior roun Wire.. 
or D=N 
Wa 


and D=~*/ ——for square wire. |1l 
30,000 q 


On examination of Equations [2] and [4] it will be seen 
that the term c/* is a constant factor, and has the values cD*/8 
in Equation [2] and 8cD*/60.5 in Equation [4] 

Let the constants be represented by k. Equations [2] and 
[4] will then read: 


k 


[12] 


nd 

The value of & will be selected from the column tor round 
or square wire, as the case may be, in Table 6. 

In this table values of k for round and square wire have 
been calculated over a range of from 7/0 S.W.G. to 25 
S.W.G. This range covers the average run of automobile 
work. Special cases can always be ealeulated from the equa- 
tions in their original form, i.e., Equations [2] and [4]. 

Table 7 gives the cubes and the fourth powers of the 
various gages. These are used in conjunction with Equa- 
tions [2], [4], [6] and [9]. 

(The Automobile Engineer, vol. 7, no. 107, October, 1917, 
p. 286) 


Refrigeration 
CoRROSION OF Brine Pipe, F. N. Speller 


A report of a recent experience with corrosion of brine coils 
in an ice skating rink in Pittsburgh, Pa. 

The pipe used was 114-in. double-length butt-welded stand- 
ard-type steel pipe. It was found that after a comparatively 
short period of service the pipe was badly pitted. 

The pipe was first used in the rink, but during the follow- 
ing summer was stored on a river barge. An analysis of the 
rust and scale from the inside of this pipe indicated in some 
cases a considerable amount of calcium chloride. 

It appears that the pitting may have been due to two causes. 
First, heavy mill seale which is incidental to the practice of 
making butt-welded pipe; but while the cinder is present 
in all pipe and is an accelerator of corrosion on account of 
its electronegative character compared with iron, corrosion can 
only occur when moisture and oxygen are present together. 
Here is where the presence of calcium chloride in the scale 
comes in. Pure calcium chloride with pure water is not very 
corrosive, especially at low temperatures out of contact with 
the air, but when present even in small quantities on the 
inside of a moist pipe it will retain this moisture on account 
of its hygroscopic character. It appears therefore that the 
pipe was subjected to a combination of elements, such as 
mill scale, calcium chloride, moisture, oxygen and tempera- 
ture above normal during the summer months, all of which 
tend to accelerate corrosion. 

From data given in the article it appears that the fact that 
the pipe was steel had comparatively little to do with the re- 
sult, which was due to improper conditions of storage of the 
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pipe. (A. S. R. E. Journal, vol. 4, no. 2, September, 1917, 
pp. 220-224, 1 fig., p) 


Railroad Engineering 


Santa Fre Type LocoMOTIVES FoR THE Union PAcrFIc 
SYSTEM 


Description of locomotives now being built by The Baldwin 
Locomotive Company for the Union Pacifie System. The loco- 
motives are of a heavy and powerful design, so arranged that 
either coal or oil can be used. 

An interesting feature is the trailing truck (Delta), built 
with a massive steel casting, which serves the triple purposs 
of a frame, radius bar and equalizer. The truck is equalized 
with the two rear pairs of drivers. The equalization is through 
a central, vertical heart-shaped link, which is suspended from 
a transverse beam hung from the rear driving springs. This 
link acts not only as the equalizer connection, but also as the 
rear-truck radius-bar pin. It is circular in section at its lower 
end, and is guided in the frame cradle casting. The bearing 
between the equalizer frame of the truck and the locomotive 
frame is made with a spherical surface to provide sufficient 
flexibility. (Railway Review, vol. 61, no. 18, Nov. 3, 1917, pp. 
541-542, 2 figs., d) 


AUTOMATIC STRAIGHT ArIR-BRAKE SYSTEM 


Description of a new air-brake system recently announced 
by the Automatie Straight Air-Brake Company for freight 
and passenger equipment. 

This brake system provides a quick-action passenger brake, 
one brake cylinder being used for a service application and 
two brake eylinders for an emergency application of the 
brake. As the triple valve is capable for compensating for 
varying volumes in brake cylinders, a two-brake cylinder can 
be added to existing freight equipment for empty and load 
braking. 

Due to its construction and operation this brake has the 
characteristics of a straight air brake, and, at the same time, 
is automatically operated. The straight air features are ob- 
tained through the fact that with every application of the 
brakes air is exhausted from the brake pipe under each ear. 

Design of the triple valve is such that, when fully charged, 
the pressure in the brake pipe, acting on the underside of the 
diaphragm, balances the pressure in the auxiliary reservoir 
acting on the upper side. The reduction in brake-pipe pressure 
‘auses the auxiliary-reservoir pressure to force the diaphragm 
downwards, admitting air to the brake cylinder from the 
brake pipe and service reservoir. The air in the brake eylin- 
der acts on a second diaphragm which is connected to the first 
and which is of half its area. The pressure in the auxiliary 
reservoir remains unbalanced, foreing the diaphragm down 
until the foree exerted by the brake-pipe pressure on the un- 
derside of this diaphragm, plus foree exerted by the air in the 
brake cylinder on its diaphragm exceeds it. The diaphragm 
will then be raised and the supply of air to the brake cylinder 
cut off. 

Hence, the brake-cylinder pressure bears a direc® relation 
to the brake-pipe reduction and is not affected by the brake- 
piston travel or brake-cylinder leakage. By regulating the 
brake-pipe pressure any brake-cylinder pressure may be ob- 
tained. Besides, each triple valve is provided with means for 
making a-graduated or quick release. 

One of the features of this brake is that service applications 
‘an be varied at the will of the engineman by his regulation 
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of the brake-pipe pressure without the necessity of releasing 
the brakes before a reapplication when operating with the 
graduated release. 

The article deseribes in detail the operation of the brake, 
and gives data of exhibition tests made by the company on 
a 100-car test rack. (Railway Age Gazette, vol. 63, no. 16, 
October 19, 1917, pp. 697-700, 4 figs., d) 


Thermodynamics 
PERFORMANCE AND DesiGN or Surrace Feepwater Heavers, 
M. C. Stuart, Mem.Am.Soe.M.E. 
The writer develops his theory of heat transmission from 
the fundamental law that heat transmission is proportional to 
temperature difference 
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Fic. 12 Derivation or Curve or TEMPERATURE RISE 


This assumption in the ease of a tube with steam on one 
side and water on the other side of the metal wall may be ex- 
pressed by the differential equation dy/dx = — by, which 
after integration, reduces to the equation of the temper 
ature-rise curve (1), Fig. 12. After determination of the 
values of the constants a and b, in terms of temperature, this 
equation is reduced to the simple forms (3) and (4), Fig. 12. 

From this the writer proceeds to the determination of, first, 
the mean temperature difference between water and steam, and 
then of heat-transfer rate from steam to water, Fig. 13, the 
mean temperature difference being defined as the average dis- 
tance between the curves of steam temperature and water tem- 
perature. 

Experimentally, the validity of the theoretical relations be- 
tween temperatures and tube lengths may be best demonstrated 
on multi-pass feedwater heaters, in which temperature read- 
ings are obtained at the end of each pass because such tests 


give simultaneous data for performance of identical sections 
of a heater with identical conditions of steam pressure and 
water flow. 

A recent test of a four-pass heater, made at the U. S. Naval 
Engineering Experiment Station, Annapolis, Md., gave the 
following data for a run in which the water velocity was 5.14 
ft. per sec. and the steam temperature was 227.2 deg. fahr. 
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Fic. 13° Derivation or CURVE OF MEAN TEMPERATURE DIFFER 
ENCE AND HeEat-TRANSFER COEFFICIENT 


These temperatures are plotted in Fig. 14 in what may be 
called a temperature diagram. The abscisse are the inlet 
temperatures of the several passes and the ordinates are the 
corresponding outlet temperatures. A base line is drawn diag 
onally across the diagram through points of equal tempera- 
ture, and the line of inlet temperature vs. outlet temperature, 
which is drawn through the plotted points, is extended to meet 
the base line at a point corresponding to the steam tempera- 
ture, this line intersecting the base line at the steam tempera- 
ture, because if water enters any pass at the temperature of 
the steam there will, of course, be no temperature rise and the 
temperatures of inlet water, outlet water, and steam will be 
equal. 

In a multi-pass heater the outlet temperature of one pass 
becomes the inlet temperature of the next pass, as shown 
graphically by the “stairway” formed between the tempera- 


| | 
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ture line and the base line, both indicated in the figure. 

As regards the relation between the temperature diagram 
and the theory, as previously developed, the following is 
pointed out. If the temperature line of the diagram is straight 
and intersects the base line at the steam temperature, it is evi- 
dent that the ratio of initial temperature difference to final 
temperature difference is constant. From formula [8] for 
the value of heat-transfer coefficients, it is seen that the eon- 
stant values of W and S, as existing in the several passes of 
the multi-pass heater K, will be constant if the ratio (I. T. D.) 
to (F. T. D.) is constant. Inasmuch as the temperature dia- 
gram satisfies this condition, this confirms the theory that the 
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Fic. 14 Temperature DIAGRAM FoR Fovur-PAss 


HEATER BY SEPARATE PASSES 


FEEDWATER 


heat-transter coefficient is independent of temperature and 
depends only on the ratio of initial to final temperature differ- 
ence. 

To extend the method to another field, there is shown in 
Fig. 15 a temperature diagram plotted from the classic test o! 
Mr. G. A. Orrok, Mem.Am.Soc.M.E., on The Transmission of 
Heat in Surface Condensation, published in the Transactions 
of The American Society of Mechanical Engineers, 1910, p. 
1139. The test was made upon a single condenser tube through 
which water flowed, and which was surrounded by steam. The 
line /'D was plotted from runs in which the steam tempera- 
tures were constant at 115 deg., and the inlet-water tempera- 
tures varied from 53 to 110 deg. fahr. The line BC 
plotted from runs in which the water temperatures were con- 
stant at 50 deg. and the steam temperatures were varied from 
115 to 187 deg. fahr. Space will not be taken here to analyze 
these results, but it may be stated that the temperature line BU 
is straight and the line DF is nearly straight, and that from 
1. T. D. 
is seen that a straight line on the temperature diagram corre- 
sponds to a constant value of K. The exact value of K along 
the temperature line may be determined from the ratio of 
5. 
F. T. D. 
known values of W and S. The effect of tube length on water 


was 


the equation for heat-transfer factor K = 


S 


as found from the temperature diagram, and the 
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temperature may be shown by forming a stairway between the 
temperature line and the base line. 

The analytical relation between tube length and temperature 
rise along the tube was derived in Fig. 12 and is represented by 
formula [4]. In the present paper the writer gives three 
graphical methods of showing the relation between tube length 
and water temperature. 

A logarithmic plot of heat-transfer factors and friction drop 
is given in the original article where the values of heat-trans- 
fer coeflicients are plotted against water velocity on logarith- 
mice coordinates. The relation between A’ and the velocity in 
339 | 
which form agrees with the results found by Orrok and others. 
The value of AK may be composed from the value of the ratio 

F@p. given by the temperature diagram and a tempera- 
ture diagram for any velocity may be drawn by solving for 
I. T.D 
T.D 

On the whole, the writer comes to the final conclusion that 
the design of a feedwater heater or other form of heat-transfer 
apparatus consists of determining the proper balance among 
the factors: tube length, number of tubes, velocity, total sur- 


feet per second may be expressed by the equation K = 


the value of 


‘from the value of A’ for that velocity. 
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Fic. 15 TEMPERATURE DIAGRAM FROM TESTS OF CONDENSER 


By Geo. A. OrROK 


face, friction drop and temperature rise. An analytics] method 
This 
method essentially is based upon the relation between heat- 
transfer coefficients and velocity. K =al"... [1], and the 
relation between friction loss and velocity 7 = bLV™... [3]. 
By combining these two empirical equations with the theoret- 
ical equation for heat-transfer coéfficient, equation [2], there 
finally resuits equation 


of design for feedwater heaters is likewise indicated. 
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(Journal of the American Society of Naval Engineers, vol. 29, 
no. 3, August 1917, pp. 503-524, 16 figs., tA) 
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RESILIENCE, Georges Charpy and André Cornu-Thénard. Engineer 
ing, vol. 104, no. 2701, October 5, 1917, pp. 371-575, figs. 5-8 
tables, part 3 (concluded). 


THe HARDNESS OF THE ALLOYS OF GREATEST TECHNICAL IMPORTANCE, 
P. Ludwik. The Metal Industry, vol. 11, no. 14, October 5, 1917, 
pp. 297-301, 5 figs. 


ZUGSPANNUNGEN DES BETONS IM _ EISENBETONBAU, O. Leuprecht 
Schweizerische Bauzeitung, Band 70, no. 13, September 29, 1917, 
pp. 151-154, 6 figs. 

Tensile stresses of concrete in reinforced concrete. 


THe EFrect Or Size iN THe TREATMENT OF Steet, Lawford H. 
Fry. Proceedings of the Steel Treating Research Society, vol. 1, 
no, 2, September 1917, pp. 3-10, 7 figs., 5 tables. 

THe ERICHSEN TESTING MACHINE FOR SHEET METALS, George H. 
Alexander. Engineering, vol. 104, no. 2702, October 12, 1917, 
pp. 397-398, 5 figs. 


On TESTING MATERIALS, Wm. Knight. Machinery, vol. 24, no. 3, 
November 1917, pp. 201-203. 


TL’Essal De Durere pes A La BILLe M. Guilléry 
Comptes Rendus Hebdomadaires des Séances de l’'Académie des 
Sciences, tome 165, no. 15, October 8, 1917, pp. 468-471, 1 fig. 

Testing hardness of metals by the Brinell method 


INTERNAL STRESSES IN WrovuGHT BRASS AND BrRoNzeE, D. J. McAdam. 
The Metal Industry, vol. 11, no. 15, October 12, 1917, pp. 317-319, 
5 figs. 


DaS VERSUCHSWESEN IN DER PRAXIS DES EISENUND EISENRETON- 
BAUES, Fritz Hiibner, Schweizerische Bauzeitung, Band 70, no. 14, 
October 6, 1917, pp. 163-167, 6 figs. 

The status of testing in steel and reinforced concrete structural 
practice, 


A Stupy Or Woop PRESERVATIVES AND MARINE Borers, C. H. Teesdale 
and L. F. Shackell. Railway Age Gazette, vol. 53, no. 18, No- 
vember 2, 1917, pp. 801-804, 7 figs. 


+ Abstracted in this issue of the Survey. 
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+GRAIN-S1ZE INHERITANCE IN IRON AND CARBON STEBL, Zay Jeffries. 
Bulletin of the American Institute of Mining Engineers, no. 131, 


November 1917, pp. 1883-1899, 5 figs., 3 tables, 


*THE Heat-INSULATING VALUE OF ROOFING MATERIALS, W. M. Thorn 
ton. Engineering, vol. 104, no, 27038, October 19, 1917, pp 
405-407 


WIDENING FIELDS FOR MALLEARLE IRON The Iron Age, vol. 100, no 
19, November 8, 1917, pp. 1120-1121 and 1171. 


BIBLIOGRAPHY 


PLASTIC METAL DEFORMATION, BIBLIOGRAPHY OF LITERATURE ON EX 
TRUSION, ROLLING, PUNCHING, SHEARING AND OTHER PROCESSES 
The Iron Age, vol. 100, no. 18, November 1, 1917, pp. 1066-1060 


FOUNDRY 


REFLECTIONS FROM THE FETTLING SHorp or a Steet Founpry, J. Wat 
son. Mechanical World, vol. 62, no. 1607, October 19, 1917, 
pp. 218-219, 3 figs. 


FUEL AND FIRING 


*New Way To Burn Crupe O11, W. A. Janssen. The Iron Age, vol. 
100, no. 18, November 1, 1917, pp. 1049-1050, 2 figs 


FuEL Researcn. The Engineer, vol. 124, no. 3225, October 19, 1917, 
pp. 344-345 


Errects or STorace Upon THe Properties or Coat, 8S. W. Parr. 
University of Illinois Bulletin, vol. 14, no. 29, May 28, 1917, 
Bulletin no. 97 Engineering Experiment Station, 3 figs., 17 tables 


(L’ EMPLOI DE L’ALCOOL INDUSTRIEL ET DES HypROCARRURES, Le Génie 
Civil, tome 71, no, 14, October 6, 1917, pp. 225-228, 2 figs 
Alcohol fuel 


THe Use or Propucer Gas in Forging. The Iron Trade Review. vol. 
61, no. 17, October 25, 1917, p. S83, 3 figs. 


PRE-HEATING CLEANED Gas For Stoves, John Ruddiman. The Iron 
Trade Review, vol. 61, no. 17, October 25, 1917, pp. 886-888, 


2 figs 


The Use or CULM anp OTHER Waste FUELS, John B. C. Kershaw 
The Engineer, vol. 124, no. 3224, October 12, 1917. pp. 307-308, 


PROPORTIONING CHIMNEYS ON Fven Basis Henry Misostow Power, 


vol. 46, no. 18, October 30, 1917, pp. 610-611. 


HYDRAULIC ENGINEERING 


MODULES AND UNIFORM DISCHARGE Devices For IRRIGATION AND 
WATERWORKS. The Journal of the Institution of Mechanical En 
gineers (including the Proceedings), October 1917, pp. 467-476 


2 figs 


THE REMOVAL Or IRON DISCOLORATION AND OBJECTIONABLE ODOUR 
FROM A PUBLIC WATER SUPPLY, WITHOUT THE USE OF CHEMICALS 
A. E. Adams. The Journal of the Institution of Mechanical Fn 
gineers (including the Proceedings), October 1917, pp. 491-52u6 7 


> 


figs., 3 tables 


INTERNAL-COMBUSTION ENGINEERING 


ALTITUDE EFFECTS ON TracToR ENGINES The Automobile and Auto 
motive Industries, vol. 27, no. 17, October 25, 191 
3 figs., 2 tables. 


pp. 724-725 


Evinrupe O11 ENGine. The Gas Engine, vol. 19 
ber 1917, pp. 536-537, 6 figs. 


ho. 11, Novem 


MACHINE SHOP 


Heat TREATING AND HARDENING or GEARS, W. H. Phillips. The 
American Drop Forger, vol. 3, no. 10, October 1917, pp. 338-340 


HEAT TREATMENT OF CARBURIZED Parts, W. C. Peterson. The Ameri 
can Drop Forger, vol. 3, no. 10, October 1917, pp. 327-329. 


Vet 
LARGE INTERNAL CYLINDER GRINDING MACHINE. 


The Engineer, vol. 
124, no, 3224, October 12, 1917, p. 320, 2 figs. 


MAKING COLD-DRAWN SHAFTING, Edward K. Hammond. 


Machinery 
vol. 24, no. 3, November 1917, pp. 189-199, 29 figs. 


DESIGNING AND USING Broacuges, W. G. Groocock. 
chinist, vol. 47, no. 19, November 8, 1917, pp. 809-811. 


American Ma- 


‘ 
me 3 
. 


MACHINE TOOLS 


ELECTROMAGNETIC FRICTION GEAR. 
October 27, 1917, p. 11. 
EFFICIENCY IN TOOL DESIGNING, F. B. 

no. 3, 1917, pp. 212-213. 


Jacobs. 


MARINE ENGINEERING 


STANDARDIZATION OF MARINE ENGINES FOR CARGO STEAMERS, W. V. 
Lang. Transactions of the Institute of Marine Engineers, Session 
1917-1918, vol. 29, pp. 169-212. 

WATER GAGES ON MARINE BOILERS, W. M. McRobert. 
no. 19, November 6, 1917, pp. 622-624, 


Power, vol. 46, 

5 figs. 

Sea-GOInG HYDRAULIK 
George E. Tonney. 


November 8, 1917, pp. 


HorrekR DREDGE FOR NORTH Paciric. Bars, 
Engineering News Record, vol. 7%, no. 19, 
S8S1-883, 3 figs. 


CANADIAN BUILT COMPOUND SURFACE CONDENSING 
Marine Engineering of Canada, vol. 7, no. 10, 


240-242, 


MARINE ENGINE, 
October 1917, pp. 
figs. 
JERNBETONSKIBE. Teknisk Ukeblad, 64, 
1917, pp. 425-431, 22 figs. 
Reinforced-concrete ships. 


Aarg., no. 39, September 28, 


MUNITIONS 
INSPECTION OF MUNITIONS, James Forrest. American Machinist, vol. 
47, no. 18, November 1, 1917, pp. 763-768, 7 figs. 


BUILDING CARRIAGES, CAISSONS AND LIMBERS FOR 75-MM. GwuNs, M. 
E. Hoag. American Machinist, vol. 47, no. 19, November 8, 1917, 
pp. 793-796, 7 figs. 


BRASS-SHELL DRAWING AND REDRAWING, George F. Kuhne. American 
Machinist, vol. 47, no. 19, November 8, 1917, pp. 818-819, 3 figs. 


THe SHELL INDUSTRY IN CANADA FROM A METALLURGICAL VIEWPOINT, 
Hugh Lamont. Vol. 18, no. 19, November 8, 1917, pp. 509-512, 
7 figs. 


POWER GENERATION 


THe WORKING CosTs OF PRIME MOveERS, Oswald Wans. Engineering, 
vol. 104, no. 2704, October 26, 1917, pp. 451-455, 11 figs. 
PUMPS 


+GLOBE-JOHNSTON AIR PUMP. 
1917, pp. 75-79, 7 figs. 


Steamship, vol. 29, no. 340, October 


TESTING CHICAGO’S NEW CENTRIFUGAL PUMPS. 
November 6, 1917, pp. 616-621, 7 figs. 
REVOLVERPUMPEN SOM BRANDPUMP, A. Svenson. Teknisk Tidskrift, 

Arg. 47, no. 80, Mekanik, no. 9. September 12, 1917, pp. 77-80, 
9 figs. 
Centrifugal pumps as fire pumps. 


Power, vol. 46, no. 19, 


RAILROAD ENGINEERING 


THE RELATION OF AIR COMPRESSOR CAPACITY TO BRAKE Pipe LEAKAGE, 
C. H. Weaver. Official Proceedings of the Central Railway Club, 
vol, 25, no. 4, September 1917, pp. 121-143, illustrated. 

FAUTOMATIC STRAIGHT AIR BRAKE SYSTEM. Railway Age Gazette, 
vol. 63, no. 16, October 19, 1917, pp. 697-700, 4 figs. 

CONVERSION OF FREIGHT TO SwitcH Locomotives, W. H. Hauser. 
Railway Age Gazette, vol. 53, no. 18, November 2, 1917, pp. 799- 
800, 3 figs. 

TRANSVERSE FISSURES IN STEEL RAILS, James E. Howard. Bulletin 
of the American Institute of Mining Engineers, no. 131, Novem- 
ber 1917, pp. 1871-1882. 

Santa Fe Type LOCOMOTIVES FOR THE UNION PACIFIC SYSTEM. Rail- 
way Review, vol. 61, no. 18, November 3, 1917, pp. 541-542, 2 figs. 


REFRIGERATION 


Speciric Heat OF LIQUID AMMONIA, Nathan S. Osborne and Milton 
S. Van Dusen. Journal of The American Society of Refrigerating 
Engineers, vol. 4, no. 2, September 1917, pp. 134-166, 4 figs., 11 
tables. 

LATENT HEAT OF PRESSURE VARIATION OF LIQUID AMMONIA, Nathan 
S. Osborne and Milton 8. Van Dusen. Journal of The American 
Refrigerating Engineers, vol. 4, no. 2, September 1917, pp. 167-171. 

LATENT HEAT OF VAPORIZATION OF AMMONIA, Nathan S. Osborne and 
Milton 8. Van Dusen. Journal of The American Society of 
Refrigerating Engineers, vol. 4, no. 2, September 1917, pp. 172- 


203, 2 figs.. 6 tables. 


SNGINEERING SURVEY 


Electrical World, vol. 70, no. 17; 


Machinery, vol. 24, 


THe JOURNAL 
Am. Soc. M.E. 


SAFETY ENGINEERING 


MECHANICAL SAFEGUARDS, David 8. 
34, no. 4, 


Beyer. Safety Engineering, vol. 
October 1917, pp. 264-273, 4 figs., 6 tables. 


STEAM ENGINEERING 


IMPORTANCE OF FLEXIBILITY OF BOILER CONTROL, Victor B. Phillips. 
Electrical World, vol. 70, no. 16, October 20, 1917, pp. 761-763, 3 
figs. 


CHAIN OF ROCKS REMODELED BOILER PLANT, F. H. 
46, no. 17, October 23, 1917, pp. D4S-H51, 


Gauss Power, vol. 

2 figs. (part 3). 

Hor-WATER HEATING UNDER 
Power, vol. 46, no. 17, 
tables (part 5). 


Forcep CIRCULATION, Charles D. Allan 
October 23, 1917, pp. 551-553, 4 figs., 2 


PECULIARITIES Ot 


AN ENGINE WRECK Power, vol. 46, no. 17, October 
23, 1917, pp. 574-577, 9 figs. 
*+POWER PLANT OF THE Sr. Josern Leap Co., E. L. Broom: Power, 


vol. 46, no. 18, October 30, 1917, pp. SS2-585, 6 figs. 


WARRIOR RESERVE STEAM PLANT OF ALABAMA POWER COMPANY. The 
Southern Engineer, vol. 28, no. 3, November 1917, pp. 35-39, 6 
figs. 


THe WORKS OF THE BARCELONA TRACTION LIGHT AND POWER Com 
PANY. Engineering, vol. 104, no. 2699, 2702, 
October 12, 1917, pp. 295, 378-388, illustr. 


September 21, 


VARIA 


WOMEN IN INDUSTRY; AN OBJECT LESSON IN WORKS ORGANIZATION 
Cassier’s Engineering Monthly, vol. 52, no. 3, September 1917, pp. 


147-152. 

A Brier REVIEW OF TRIGONOMETRICAL MATHEMATICAI 
CONTEMPLATION OF THE SPECIFICATIONS FOR TRIGONOMETRICAL 
TABLES FOR GENERAL USe, Virgil A. Eberly. Proceedings of the 
American Society of Civil Engineers, vol. 43, no. 8, October 1917, 
pp. 1645-1649. 


TABLES, AND A 


SOME ASPECTS OF INDUSTRIAL FaATIGuEe, Henry J. 
Engineering Monthly, vol. 52, 


Spooner Cassier's 

no. 4, October 1917, pp. 223-235 

METAL INDUSTRY IN GERMANY. The Metal Industry, vol. 11, no. 14, 
October 5, 1917, pp. 304-305, 1 fig. 

WOMEN IN AIRPLANE PropuctTion, L., William Chubb. 
chinist, vol. 47, no. 17, October 25, 


American Ma- 

1917, pp. 705-708, 17 figs 

De GRAVITATIETHEORIE VAN EINSTEIN EN DE GRONDBEGRIPPEN DER 
NATUURKUNDE, H. A. Lorentz. De Ingenieur, 32 Jaargang, no. 
35, September 1, 1917, pp. 649-654, 8- figs. 

Einstein's theory of gravitation and the fundamental 

natural science. 

CENTRALIZED ENGINEERING SUCCEEDS IN WISCONSIN, 
Williams. Engineering News Record, vol. 79, no. 17 
1917, pp. 791-793. 


concepts of 


Sidney J. 
. October 25, 


HEAT CALCULATIONS FOR BAKING AND DRYING OveEeNS, Wirt S. Scott. 
The Electric Journal, vol. 14, no. 11, November 1917, pp. 456 
458, 2 figs. 

Uses OF THE Sine Bar, E. J. Bryant. American Machinist. vol. 47, 
no. 18, November 1, 1917, pp. 749-751, 17 figs. 

TECHNICAL PHOTOGRAPHY AND ITS USE IN INDUSTRIAL AND COMMER 
CIAL ORGANIZATIONS, John H. Graff. The Journal of Industrial 
and Engineering Chemistry, vol. 9, no. 11, November 1, 1917, pp 
1052-1054. 


CHARTS 


DEVICE FOR CALCULATING TIME AND WAGES, TIME AND Wice CAaAL- 
CULATOR, Foster B. Cooley. American Machinist, vol. 47, no. 19, 
November 8, 1917, pp. 819-820. 


CHART FOR DETERMINING SATURATED STEAM DISCHARGE THROUGH 


ORIFICES, ORIFICE DISCHARGES FOR SATURATED STEAM, L. A. A. 
Karl. Power Plant Engineering, vol. 21, no. 21, November 1, 
1917, p. 851. 


CLASSIFICATION OF ARTICLES 

Articles appearing in the Survey are classified as ¢ compara- 
tive; d descriptive; e experimental; g general; h historical; 
m mathematical; p practical; s statistical; t theoretical. Ar- 
ticles of especial merit are rated A by the reviewer. Opinions 
expressed are those of the reviewer, not of the Society. The 
Editor will be pleased to receive inquiries for further informa- 
tion in connection with articles reported in the Survey. 
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PRACTICAL ELECTRIC ILLUMINATION. By Terrell Croft. McGraw-Hill 
Book Co., Inc., New York, 1917. Cloth, 6x8 in., 225 pp., 166 illus. 


PRACTICAL MANUAL OF AUTOGENOUS WELDING (OXY ACETYLENE). Ed. 5. 
By R. Granjon and P. Rosemberg, translated by D. Richardson. 
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MeGraw-hlill Book Co., New York, 1916. Purechuse. 
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TASMANIA. Secretary for Mines. Report. 
Gift of Tasmania Mines Department. 


1915. Tasmania, 1916. 
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trand Thompson. 
in., 319 pp., $1.75. 


Houghton Mifflin Co., New York. Cloth, 5x8 


TRADING WITH THE ENEMY. Act approved Oct. 6, 1917. Guaranty 
Trust Co., New York, 1917. Gift of Company. 
A TREATISE ON THE ELEMENTS OF ELECTRICAL ENGINEERING. A Text 


Look for Colleges and Technical Schools. By William 8. Frank- 


LIBRARY NOTES 


THe JOURNAL 
Am.Soc. M.E. 


lin. Volume 1, Direct and Alternating Current Machines and 
Systems. The Macmillan Company, New York, 1917. Cloth, 6x® 
in., 465 pp., 365 illus, $4.50. iift of the author. 


U. S. Feprerat Trabe COMMISSION. Report of the Commission on An- 
thracite and Bituminous Coal. June 20, 1917. Washington. 1917. 
Gift of Federal Trade Commission. 


WATER-SUPPLY ENGINEERING. The Designing and Constructing of 
Water-Supply Systems. Ly A. Prescott Felwell. 3d ed., rewritten 
John Wiley & Sons, Ine., New York, 19M. Cloth, 6x9 in., 484 pp., 
121 illus. $3.50. 


Charles 
York, 1917. 


Woop AND OTHER ORGANIC STRUCTURAL MATERIALS By 
Hlenry Snow. McGraw-Hill Book Co, Ine, New 


Cloth, 6x9 in., 478 pp., 90 illus. $5 


X-Rays. By G. W. C. 


} Kaye. 2d ed. Longmans, Green & Co., New 
York, 1917. 


Cloth, 6x9 in., 285 pp., 115 illus. $3. 


GIFT OF MELLON INSTITUTE OF INDUSTRIAL RESEARCH 


BIBLIOGRAPHY OF SMOKE AND SMOKE PREVENTION. (Bul. no. 2) 1913. 

DESCRIPTION OF THE NEW BUILDING OF THE MELLON INSTITUTE Ihy 
W. A. Hamor. 

ESPECIAL VALUE OF RESEARCH IN PUKE CHEMISTRY. 

GROWTH OF THE INDUSTRIAL FELLOWSHIP SYSTEM. 

OBJECT AND WORK OF THE MELLON INsTITOTR. By R. F. 

INDUSTRIAL FELLOWSHIPS OF THE MELLON INSTITUTE. 

SEKVICE TO INDUSTRY. 

SOME PRESENT-DAY TECHNOCHEMICAL PROBLEMS. By R. F 

SOME PRINCIPLES IN THE ADMINISTRATION OF 
LABORATORIES. By R. F. Bacon. 

SOME PROBLEMS OF CIIEMICAL INDUSTRY. By R. F. Bacon 

WARK AND CHEMICAL INDUSTRY. By R. F. Bacon 

WILLIARD GIBBS PROFESSORSHIP OF RESEARCH 


Bacon 


Bacon. 
INDUSTRIAL RESFARCH 


IN PuRE CHEMISTRY. 


Above papers reprints from Science, Society of Chemical Industry, 
Jour. Society of Chemical Industry. 


TRADE CATALOGUES 


Dossert & COMPANY. New York, N. Y. 
Catalogue 15. Selderless connectors for stranded and solid wires, 
rods and tubing. Price lists, code words, dimensions and use- 
ful information. 


ELECTRIC MACHINERY COMPANY. 
Various bulletins. 1917. 


Minneapolis, Minn. 


IVANHOE-REGENT WOLKS OF GENERAL ELrecrric COMPANY. 
Ohio. 


Cleveland, 


Ivanhoe reflecte-cap diffusion. 
industrial plants. 


A new system of illumination for 


SPRAY ENGINEELING COMPANY. Fuston, Mass. 
Bulletin no. 501. Condensed summarization 

Spraco developments. March 1917. 
Bulletin no. 311. Spraco pneumatic painting equipment. 


of the principal 


A. S. M. E. Accessions 


AMERICAN SOCIETY OF MECHANICAL ENGINEERS, THE. Conde ised Cata- 
logues of Mechanical Equipment with General Classified Directory 
and Engineering Data Section. New York, 1917. 

— Transactions. vol. 38. New York. 1977. 


CATSKILL AQUEDUCT AND EARLIER WATER SUPPLIES OF THE CITY OF 
New York. New York, 1917. Gift of Catskill Aqueduct Celebration 
Committee. 


MACHINERY'S SHop Receiprs AND ForMULAS. Ed. 2. New York, 1911. 
Gift of Industrial Press. 


MANUAL OF INSTRUCTIONS FOR TRADE CATALOG COMPILATION. By O. A. 


Morgner. New York, 1917. Gift of Wynkoop-Hallenbeck-Crawford 
Co. 

MESOPOTAMIA. The Key to the Future. By Canon Parfit. London, 
1917. Gift of W. M. Dixon. 

SecOND PAN AMERICAN SCIENTIFIC CONGRESS. Proceedings. Washing- 


ton, Dec. 27, 1915—Jan. 8, 1916. 
Gift of Pan American Union. 


vols. 7, 10. Washington, 1917. 
TRADE CATALOGUES 


Brass Company. Bridgeport, Conn. 
Bulletin no. 10. Trolley wire. Sept. 1917. 


PERSONALS 


| N these columns are inserted items concerning members of the Society and their professional 
activities. Members are always interested in the doings of their fellow-members, and the 
Society welcomes notes from members and concerning members for insertion in this section. Al 
communications of personal notes should be addressed to the Secretary, and items should be re- 
ceived by December 17 in order to appear in the January issue. 


CHANGES OF POSITION 


Sakicu1 IsHIMURA, formerly draftsman with Cornwall and Raymo, 
Inc., New York, has become affiliated with Nippon Deuchi and Com- 
pany, of Kyoto, Japan, as engineer. 


Lioyp LoGaN, formerly assistant mechanical engineer, Wescott and 
Mapes, Inc., New Haven, Conn., has become affiliated with the Union 
Sulphur Company, Sulphur Mine, La. 


CHARLES J. SIMEON has accepted a position with the Curtiss Aero 
plane Company, Buffalo, N. Y. He was formerly works manager of 
the Reed-Prentice Company, Worcester, Mass. 


Joun P. Ivsiey, formerly associated with the Niles-Bement-Pond 
Company, New York, has assumed the position of general manager of 
the Becker Milling Machine Company, Hyde Park, Mass. 


Howarp G. Benepict, works manager of the Aeromarine Plane and 
Motor Company, Keyport, N. J., has become affiliated with The Glenn 
L. Martin Company, Cleveland, Ohio, in a similar capacity. 


WILLIaM S. Lucey has become affiliated with the Hammermill Paper 
Company, Erie, Pa. He was until recently connected with the East- 
man Kodak Company, Rochester, N. Y., in the capacity of mechanical 
engineer. 


CHARLES F. MacGit., formerly efficiency engineer with the Reming- 
ton Arms and Ammunition Company, Bridgeport, Conn., bas joined the 
engineering department of the Bullock Engineering Works, Inc., Bridge 
port, Conn. 


GEORGE F. NORDENHOLT, until recentiy chief inspector of the Har- 
risburg Pipe and Pipe Bending Company, Harrisburg, Pa., has assumed 
the duties of inspector of the Budd Manufacturing Company, Phila- 
delphia, Pa. 


li. FP. AURNKE, until recently western representative of the Dairy 
Machinery and Construction Company, Inc., Chicago, IIL, bas become 
identified with the Davis-Watkins Dairymen's Manufacturing Company, 
Chicago, Il. 


E. L. C. CrLark, until recently connected with the New England 
Westinghouse Company, Springfield, Mass., has iccepted the position 
of works manager of the Tractor Branch of the Moline Plow Company, 
Rock Island, Ill. 


ANTUONY KENNEDY, formerly vice-president and general manager of 
the L. H. Miller Safe and Iron Works, Baltimore, Md., has assumed the 
duties of vice-president of The Hollar Company, bank vault engineers 
of Philadelphia, Pa. 


Asa J. Nerr bas terminated his relations with the American Public 
Service Company, Abilene, Tex., as efficiency engineer, to accept a 
similar position with the General Engineering and Management Cor- 
poration, of New York. 


Roy 8. Kino has accepted the position of professor of experimental 
engineering at the Georgia School of Technology, Atlanta, Ga. He was 
formerly assistant professor of mechanical engineering at the Univer- 
sity of Arizona, Tucson, Ariz. 


Lester G. CaA’TTERMOLE, formerly in the employ of the Hannahs Man- 
ufacturing Company, Kenosha, Wis., has become connected with the 
Cooley and Martin Comvany, Chicago, Ill, in the capacity of efficiency 
engineer, specializing on woodworking. 


CADWALLADER Evans, Jr., is no longer connected with The Delaware 
and Hudson Company, Scranton, Pa., as general superintendent of the 
coal department, but is connected with the International Salt Com- 
pany, with headquarters at Retsoff, N. Y. 


Grorce 8. BLANKENHORN has become associated with the American 
International Shipbuilding Corporation, Philadelphia, Pa., as assistant 
to the manager of machinery fabrication. He was formerly connected 
with the consulting engineering department of the Allis-Chalmers Man- 
ufacturing Company, West Allis, Wis. 


FREDERICK W. Lucnt, Jr., formerly on the engineering staff of The 
Denver Engineering Works Company, Denver, Colo., has become affili- 
ated with the tool design department of the Packard Motor Car Com- 
pany, of Detroit, Mich., in connection with Government work on the 
Liberty motor. 


H. VP. Merepiru, formerly master mechanic of the Pennsylvania 
Railroad at Baltimure, Md., Sunbury, Pa., and Wilmington, Del. re 
spectively, has become affiliated with the E. I. DuPont de Nemours and 
Company, of Wilmington, Del., as engineer in charge of mechanical 
maintenance, shop methods and efficiency 


Huppert C. Verney has resigned his position as chief designing en 


gineer for the marine Diesel engine department of the Busch-Sulzer 
Brothers Diesel Engine Company, of St. Louis, Mo., last April, in order 
to enter the consulting engineering field on Diesel engines, and has now 
entered the service of the Government in the capacity of chief drafts 
man of the Emergency Fleet Corporation, Washington, D. C., where 
he is slated eventually to take charge of Diesel-engine work 


ANNOUNCEMENTS 


Rupo_rn H. Fox has accepted a commission of First Lieutenant in 
the Ordnance Officers’ Reserve Corps. 


Hako_p K. Bracu has joined the staff of the Cleveland Brass and 
Copper Company, as mechanical superintendent. 


Hreert H. KESSLER bas received a commission as Virst Lieutenant, 
Ordnance Section of the Officers’ Reserve Corps. 


ExNest R. KENNER has become asscciated with the Westinghouse 
Electric and Manufacturing Company, Pittsburgh, Pa. 


WILLIAM E. DoLu has been awarded a commission in the United 
States Army, 35th Engineers, reporting to Camp Grant, Rockford, II). 


J. E. MacArtutr, formerly superintendent at the Toronto, Ont., 
Canada plant of the Russell Motor Car Company, is now located at the 
Buffalo, N. Y., office of the same company. 


Grorce E. MERRYWEATHER, president of the Motch and Merryweather 
Machinery Company, Cleveland, O., bas been named to take charge of 
the machine tool section of the War Industries Board. 


WinTHROP G. HALL, superintendent of the Spencer Wire Company, 
Worcester, Mass., has been granted a 10-weeks leave of absence to 
enter Y. M. C. A. work at Camp Devens, Ayer, Mass. 


Henry C. ARMSTRONG, formerly metallurgical expert, United States 
Navy, has received a commission in the Ordnance Department of the 
Army as Captain in the Reserve Corps, and will be ordered to duty 
shortly. 


W. C. Briaes, for the past ten years associated with W. A. Battey 
of the New York office of the Shepard Electric Crane and Hoist Com- 
pany, in the capacity of sales engineer, has been made district manager 
of the company. 


JOHN Hunter, chief engineer for the Union Electric Light and Power 
Company, St. Louis, Mo., has been appointed by the U. 8S. Government 
to aid in directing the construction of the American marine fleet, with 
special charge of shipbuilding operations on the Passaic River in New 
Jersey. 


R. K. Ho_ianp, Grorce E. ACKERMAN and H. K. formerly 
associated with Gardner S. Williams, consulting engineer of Ann Ar- 
bor, Mich., have opened offices at Ann Arbor, Mich., and Chicago, U1, 
under the firm name of Holland, Ackerman and Holland, consulting 
engineers. 


Walter C. ALLEN, president of the Yale and Towne Manufacturing 
Company, was granted leave of absence to enable him to respond to 
the call of the United States Government for service in France. Mr. 
Allen expects to be commissioned as a Major in the Signal Corps, and 
to leave soon for France, to take up the duties assigned to him. 


F. W. HarpinG, consulting engineer of the Canadian Consolidated 
Rubber Company of Montreal, Que., Canada, has in addition to his 
other duties taken direct charge of the Rubber Machinery Shops as 
manager. The Rubber Machinery Shops are owned by the Canadian 
Consolidated Rubber Company. 


Harry L. HorninaG, vice-president and general manager of the Wau- 
kesha Motor Company, Waukesha, Wis., and chairman of the motor 
products section of the War Industries Board, was the guest of honor 
at the weekly luncheon of the City Club of Milwaukee, on November 38, 
and discussed the remarkable achievement of American automotive 
engineers in producing the new military truck In record-breaking time. 
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THE NEW BOOKS 


LL books received by The Journal will be listed under this heading, generally accompanied by 
brief descriptive notes. Works of special importance to mechanical engineers will be com- 
mented on at length by members and others peculiarly qualified by reason of their experience and 


training. 


Unified Accounting Methods for Industrials. By Clinton E. Woods, 


author of Woods’ Reports, Practical Cost Accounting, Ht The 
Ronald Press Co., New York, 1917. Cloth, 54x81. in., 484 pp., 95 
forms $5. 


The book opens with a review of the functions and duties of 
the new profession of industrial engineering, together with a 
clear statement of the general principles involved and the 
things to be accomplished, 

The author states that the profession of industrial engineer- 
ing has not as yet received the recognition required to clothe 
it with the dignity of a collegiate degree, as in other branches 
of engineering. This, I believe, is fortunate, for rather than 
extend the subdivisions of the only two logical divisions of 
engineering, namely, civil and military, the colleges would do 
well to abolish some of the divisions now recognized by col- 
legiate degrees. 

Attention is called to the great number of manufacturing 
concerns which are doing such a variety of work that they 
do not know where they stand. Their cost systems do not 
show on which articles they are really making or losing money 
—their only idea of distributing operating expense being 
by a lump sum prorated over the entire product. 

The author advocates the departmental distribution of 
expense, and one would gather from his book that he would 
undoubtedly extend this to the more accurate method of dis- 
tributing departmentally on the machine-hour basis. 

The results obtained from standardization of equipment 
and labor methods are well covered, as are all the broader 
applications of industrial engineering. 

The chapter on Analyzing an Industrial Manager’s Monthly 
Balance Sheet will be of interest to all managers who are 
desirous of getting at the real facts regarding the businesses 
they manage. The forms shown illustrate the method used, 
and, of course, can be varied to suit any business. This fact 
should always be remembered in criticising forms. Forms are 
simply the tools used to collect information or to perform cer- 
tain functions. No matter how excellent forms and blanks 
may be, they of themselves will not run a business. 

The subject of General Stores is carefully described, and in 
this connection it is stated that “No departments in any 
manufacturing business contribute more to its health or wealth 
than do the departments of storekeeping.” This is most true, 
for if a manufacturing concern has not absolute control of 
its stores it cannot do much along the line of industrial engi- 
neering. <A visit through the factories of this country will 
show any experienced engineer how little this fact is recog- 
nized even at this late date, futile attempts at planning and 
at time and motion study being made by many people without 
even a thought to the matter of stores and the control of 
materials. 

The author holds that the Stores Department should come 
under the Purchasing Department. This, I believe, is wrong 
from an organization point of view. 

He also advises that “ The price to be used for any costing 
or inventory purposes should always be that of the last 
purchase from any regular source of supply.” This is entirely 
unnecessary if stores records are kept on a unit plan and 
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ach delivery of a particular material is kept separate, as is 
done by many up-to-date factories. Costing and inventorying 
ean then be made on a basis of what was paid for material, 
not at the last cost. 

While the methods of storekeeping deseribed are well 
thought out, I believe that they are more complicated than 
there is need for, and they do not represent the latest thought 
on the subject. The chapters on Handling of Production 
Schedules are subject to this same criticism of complexity. 

In Chapter X is noticed the expression “ non-productive 
labor,” which is the bugaboo of so many manutacturers. I 
think that all industrial engineers should refrain from using 
the expressions “ productive” and “ non-productive” labor, 
which are borrowed from the economist and have no place 
in modern manufacturing business. Much better is it if we 
substitute the more accurate terms “ direct” and “ indirect” 
labor. In a well-run concern there will be no non-productive 
labor, but there may be indirect labor. It should, | believe, 
be one of the duties of engineers to banish this misleading 
expression “non-productive labor.” 

Under Employment and Handling of Labor, the author 
advocates the paying of employees four times a month instead 
of once a week. The reason for this is that it saves the 
making out of one entire payroll per month, and the splitting 
of another, which is required by the weekly method. This 
method will undoubtedly save a little clerical expense but will 
probably not be aeceptable to the employees. Workmen 
figure by the week, their rent, ete., being as a rule due at 
such periods, and they like to know definitely the day on 
which they are to be paid. To be paid on Monday one week 
and Tuesday the next, would, I believe, be an excellent method 
of starting labor difficulties. If the time ecards are on a unit 
scheme and the payroll summed daily, the weekly pay and 
monthly total are easily secured with little clerical work. 

It is unfortunate for business in general, and the manu- 
facturer in particular, that our year is not made up of 
thirteen months of four weeks each, as this would have 
numerous advantages for purposes of comparisen. Perhaps 
as the world advances we may yet come to this. 

In Chapter XII the matter of organization is dealt with, as 
well as distribution of labor, material and expense. These 
are about the most important matters that the industrial 
engineer has to consider, and might easily take up a book 
in themselves. The methods illustrated are interesting and 
instructive. 

The remainder of the book is devoted to accounting methods 
and principles, which are well handled. 

While many of the details might not be agreed to by all 
industrial engineers, the work nevertheless’ presents a clear 
outline of the matter and forms a valuable addition to the 
literature of the subject. It would be well for many mann- 
facturers who have been troubled during the past few years 
by the fact that they were not showing the profits they 
should, or were even encountering considerable losses due to 
antiquated methods of running their plants, to “ read, mark 
and inwardly digest’? Mr. Woods’s latest publication. 

GeorGeE M. Forresr. 
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Made in Half 
the Time 


| | | 
It takes but 5'4 minutes—about half the time of the 


ordinary screw machine—to complete this carbon. steel 
screw on the | 
No. 4 Universa 
Turret Screw Machine 
Like the Universal Hollow-Hexagon Turret Lathes, this machine ae 
takes two cuts at one time, because the carriage has a power operated —= 
feed shaft, with eight feeds in either direction, independent of the == 
hexagon turret. 
In this example, while the threaded end is being turned and —— 
threaded by the hexagon turret, the opposite end is formed and turned SS 
by the square turret on the carriage. == 
Ask us to show how this machine could ——— 
save time on your work. Send _ blue- b 
prints with rough and finished samples. nie ——— 
—— 
THE WARNER & SWASEY COMPANY = | 
CLEVELAND, OHIO, U. S. A. <> => 
ASME CONDENSED c——, 
TURRET LATHES—TURRET SCREW MACHINES of == | 
BRASS WORKING MACHINE TOOLS 
NEW YORK Olfice—Singer Building Boston Office—Oliver Building 
Buffalo Office—Iroquois Building Detroit Office—Ford Building 
Chicago Office and Show Room—61S-¢22 Washington Boulevard 
FOREIGN AGENTS: Chas. Churchill & Co., Ltd., 


Rietschoten & Houwens, Rotterdam. Yamatake & Co., Tokio Benson Brothers, Sydney 
and Melbourne A. Asher Smith, Sydney. A. R. Williams Machinery Co., Ltd... Toronto, 
St. John, Winnipeg and Vancouver. Williams & Wilson, Ltd., Montreal 


London, Birmingham, Manchester, if 
Newcastle-on-Tyne and Glasgow. Allied Machinery Company, Paris and Turin. Van aa 


is 
~ Uh 4 
au ; 4 
/ 
F 
| 
4 
: 


THe JOURNAL 
ADVERTISING SECTION Am.Soc.M.E. 


HIGH PRODUCTION MACHINES 


Hartness Double Spindle 
Flat Turret Lathe for 
Chucking Work 


Two spindles, two sets of 
tools, two pieces of work. 
One turret, one cycle of op- 
erations, one operator. Prac- 
tically double the output at 
about the same expense. 

Introduced ten years ago, 
and now the leading machine 
in the automobile field, and 
in similar lines where chuck 
work comes in large lots. 

WoRKING RANGE. Swing when both spindles are used is 10 inches. Cross travel 
of head is 10'%4 inches. Hole through spindle is 31% inches. 

Or it may be used as a single spindle machine, with a large chuck on the rear 
spindle, when it swings 17 inches. 


The Fa 
Automatic Lathe 


An automatic machine for work 
held on centers, or carried on 
arbors. Particularly adapted to 
second operation work. 

RANGE OF WORK. It swings 
14 inches over the shears and 10 
inches over the carriage. It will 
turn up to 10 inches in length, and 
takes 18 inches between the cen- 
ters. The movements are entirely 
automatic, the machine stopping 
itself when the work is completed. 

FEEDS. The movements of the 
various tools are controlled by 
adjustable cams. The cam-shaft 
has an adjustable quick drive 
for idle motions, and a slow drive 
through change gears for feeding. 


CARRIAGE. The Carriage, attached to the central shaft, has lateral motion obtained from cams on 
the drum. Movement in the vertical plane is given by removable formers, mounted on former slide 
and operated from the drum. These two movements may be made either separately or in conjunction. 


BACK TOOL ARMS. The back tool holder is adjustable on the rear shaft and has a lateral motion 
controlled by the cam drum. Movement in the vertical plane is obtained from a separate sliding cam. 
These movements may also be made separately or in conjunction. 


TAPER TURNING is effected by adjustment of the straight former on the former slide operating 


the carriage; for steep tapers, such as the faces of bevel gears, etc., a special bevel attachment i: 
provided, controlling the back tool arm. 


FORM TURNING in wide variety is also effected by formers operating the carriage. This is 


JONES & LAMSON 


SPRINGFIELD, 
109 Queen Victoria 
France, Spain and Belgium: F. Auberty & Co., 91 Rue de Mau 
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UNIQUE EQUIPMENT FOR THREADING 


Automatic Chasing Attachment 


The Hartness Chasing Attachment is 
shown applied to the Flat Turret Lathe. 

This attachment is automatic. The 
carriage is locked to the bed and the attach- 
ment clutched with its positive drive from 
the work spindle. The threading tool 
feeds forward at cutting depth under lead 
screw control until the tool bar strikes a 
stop. The tool is then withdrawn to clear 
the work and returned at high speed to the 
starting point, where it is again fed in to 
cutting depth and engaged with the lead 
screw. The work spindle revolves continu- 
ously. The only motion required of the op- 
erator is that of adjusting the cross sliding 
head forward a slight amount during the return of the cutter to feed the tool in for the 
new cut. There is no possibility of overrunning and gouging into a shoulder, no mat- 
ter how fast the machine is run. 

The advantage of this attachment is that it gives engine lathe accuracy to turret 
lathe threading—and it gives much more than engine lathe speed. 


Hartness Automatic Die 
Wide Range Few Dies High Accuracy Small Expense 


The No. | Die threads from inch to 
inch diameter, all pitches. The entire range : 
from % inch to 2% inches for standard 
threads, and to 3 inches for 8 pitch or finer, is 
covered by three sizes of dies whose ranges 
overlap. 

Any of these dies, even the large No. 9, will 
thread pitches as fine as 32 per inch on its 
largest diameter without danger of stripping. 

The lead-controlling feature is exclusive 
with this die. You can cut long threads as ac- 
curate in pitch as you will get from the ordi- 
nary engine lathe. 


MACHINE COMPANY 


VERMONT, U.S.A. 
Street, London, E. C. 


beuge, Paris. Holland: Spliethoff, Beeuwkes & Co., Rotterdam 
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Power Plant Service 


ANVILLE 


SERVICE 


engineers—you mention your problems to a 
Johns-Manville salesman who drops in and 
that’s his cue to get together with you and help. 
The next minute finds you working together overa 
piping design, to kill off wet steam that’s laming 
the pump or whatever the bother happens to be. 


ik HAPPENS every day to hundreds of you 


We are not competing with the consulting engi- 
neer. But callit service, salesmanship, or common 
sense—the fact remains that no Johns-Manville 
man is contented with mere order taking. For 
back of every product he sells is a Johns-Manville 
branch, home office, factory and technical staff, 
whose primary aim is to make “Johns-Manville” 
atradenameinthe power fieldforall aroundservice. 


H. W. JOHNS-MANVILLE CO. 


NEW YORK CITY 
10 Factories— Branches in 55 Large Cities 


View above: 
Nashville Railway & 
Light Co., Nashville, 
Tenn. High Tempera- 
ture Cement used 
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| All Durability— Reliability 


Have been steadily maintained in the en- 
viable record of HAMILTON-CORLISS 
ENGINES, recognized the world over as 
“Standard of Merit.” They are to be 
found in every important manufacturing 
center because they embody so many good 
features which are held in the greatest 
esteem by Power Users. 


Our experience of over forty years can 
be of great benefit to you in selecting a 
prime mover best suited to your require- 


ments. Eliminate your engine troubles by installing a Hamilton-Corliss Engine. 
Their records command your investigation. 


Write for Bulletin “ J.A.” 


THE HOOVEN, 


Offices in 


OWENS, RENTSCHLER CO. 


HAMILTON-CORLISS ENGINE WORKS, 


HAMILTON, OHIO 


All Large Cities 


The Pickering Governor 


Standard in Steam practice everywhere. 

Pickering principle of jointless construction 
insures closeness in continued 
efficiency and maximum durability. 

For Steam Engines and Turbines, Gas 
Engines, Mechanical Control and Speed 
Limit. 

Particularly suited to Variable Speed Engines. 


We offer you our service with over fifty 
years successful experience. 


_ The Pickering Governor Co. 
PORTLAND, CONNECTICUT 


EQUIPMENT 


Harris-Gorliss 


BUILDERS OF IMPROVED HARRIS- 
CORLISS ENGINES WITH BROWN 
PATENTED RELEASING VALVE GEAR 


Rebuilding and Repairing 
Engines 
BREAK-DOWN JOBS GIVEN 


Mackintosh, Hemphill & Co. 


Pittsburgh, Pa. 


ENGINES 


Single and Compound, Corliss 
Reversing and Blowing 


Rolling Mill and Hydraulic Machinery 


OF ALL KINDS 
Shears, Punches, Saws, Coping Machines 


SPECIAL ATTENTION 


The durability and economy of Harris- 
Corliss Engines are phenomenal. Second- 
hand units command good prices and are 
always in demand. When rebuilt they 


carry the same guarantees as new engines. 


LATHES 


Special Machinery built to order 


PROVIDENCE, R.I., U.S.A. 


Engine & Machine Co. 
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THE NASH ENGINE 
Over 30 years the leader 

in Vertical Gas 

EngineDesign 


= 


Nash Gas Engine— 
D. C. to Hydro 
Turbine Blower for 
Gas Booster service. 


Pressures from 5 to 
15 lbs. 


CHICAGO 


NATIONAL METER COMPANY 


NEW YORK BOSTON 
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Is your power plant capable 
of taking an overload when you are 
forced to speed production above nor- 
mal output, to take care of special or 
rush jobs? 


Today there are many such _ emer- 
gencies. An auxiliary Otto Gas Engine 
uses no fuel when it is not working. 
Yet, in a moment, it will supplement 
your engines with increased power to 
carry an overload. More than 100,000 
Ottos have been marketed during the 
past 40 years and some of the first are 
still demonstrating their strength of 
driving power. 

We are in position to make early delivery 
on stock designs ~ to 50 H.P. Let us aid 
you in securing the engine best fitted to 
your needs. 

OTTO Engine Manufacturing Co. 
Successors to The Otto Gas Engine Works 


3219 Walnut Street......... Philadelphia 
114 Liberty Street............ New York 
15-17 S. Clinton Street.......... Chicago 
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NE of the largest collections of engineering litera- 
ture in the world is the Engineering Library in 
the Engineering Societies Building, 29 West 39th 

Street, New York. 


It comprises 65,000 volumes, including many rare 
and valuable reference works not readily accessible 
elsewhere. Over 800 technical journals and magazines 
are regularly received, including every important 
engineering journal in the world in the mechanical, 
electrical and mining fields. 


The library is open from 9 a.m to 10 p.m., with 
trained librarians in constant attendance. Its re- 
sources are at the service of the engineering and scien- 
tific public. 


GAS PRODUCERS 


Deliver Clean, Cold Gas for 


FUEL AND POWER SERVICE 


They are being installed in up-to-date plants instead of 
Hot Gas Producers, Powdered Coal, Fuel Oil or City Gas for 
Industrial Heating and instead of Steam Boilers or Oil En- 
gines for Power. 


Write for Catalog 9E 


THE SMITH GAS ENGINEERING CO. 


LEXINGTON, OHIO 


Sole Canadian Representatives: 
The Canadian Allis Chalmers Ltd., Toronto, Canada. 
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O YOU KNOW THAT YOUR OLD, WORN OR TROUBLESOME 
VALVES CAN BE REPLACED BY MESTA AUTOMATIC PLATE 
VALVES (Iversen Patent) THAT ARE UNENCUMBERED BY VALVE 
GEAR, THAT REQUIRE NO REPAIRS OR LUBRICATION, AND THAT 
WILL GIVE AN INCREASE OF FROM 10 TO 30% OR MORE IN AIR 
DELIVERY? 


ESTA AUTOMATIC PLATE VALVES (Iversen Patent) HAVE THE BACKING OF 

REPEATED SUCCESSES IN REPLACING EXISTING VALVE EQUIPMENT ON 

BLOWING AND COMPRESSING UNITS, IN SUCH A WAY AS TO RAISE THE 
VOLUMETRIC AND MECHANICAL EFFICIENCY TO STANDARDS HITHERTO 
THOUGHT IMPOSSIBLE. 


Write for Bulletin ‘‘D’’ 


MESTA MACHINE COMPANY 


PITTSBURGH, PA., U. S. A. 


~ and Combusti 
Title. Cat. No. Price 
Refuse Destruction by Burning, and the Utilization of Heat Generated. 
C. N. Russell 1044 20 
Geo. Watson 1048 30 
Fuel Consumption of Locomotives.................... G. R. Henderson 1066 10 
Fuel Economy Tests at a Large Oil Burning Electric Plant. 
C. R. Weymouth 1213 .20 
Unnecessary Losses in Firing Fuel Oil............... C. R. Weymouth 1214 30 
Combustion and Boiler Efficiency....................006. E. A. Uehling 1298 30 
Dimensions of Boiler Chimneys for Crude Oil........ C. R. Weymouth 1361 30 
Pulverized Coal Burning in the Cement Industry...... R. C. Carpenter 143la .20 
An Installation for Powdered Coal Fuel in Industrial Furnaces. 
W. Dalton and W. S. Quigley 1431b 10 
Pulverized Coal for Steam Making.....................008: F. R. Low 143lce 10 
Classification and Heating Value of American Coals........ Wm. Kent 1433 20 
L. S. Marks 1462 30 
Proportioning Chimneys on a Gas Basis................./ A. L. Menzin 1518 .20 


Prices to members one-half those quoted above 


THE AMERICAN SOCIETY OF MECHANICAL ENGINEERS 
29 WEST 39th STREET, NEW YORK 
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Springfield Water Tube Boilers 


SECTIONAL—SINUOUS HEADERS 
NO Staybolts—NO Braces—NO Bent Tubes 
Of ALL STEEL Construction 


Each section sus- 
tad d 


ent of all other 


Occupy less space 
sections. i 


and require less 
brick than other 
horizontal W. T. 
oilers. 


Hand holes have 
inside plates of 
drop forged steel 
each covering four 
tubes. 


Having about 97°; 
Tube heating sur- 
face—drum of large 
diameter and spe- 
cial dry pipe insures 
dry steam. 


65 % less hand holes 
than other hori- 
zontal W. T. boil- 
ers. 


Baffles are inde- 
structible and per- 


Tubes pitched 15° 
and large circulat- 
ing area between 
headers and drum 
insures rapid 
steaming. 


mit removal of any 
tube without dis- 
turbing other tubes 
or baffles. 


Two 1000 H. P. boilers installed at the Central Illinois Light Company, Pecria, Ill. 
Write for further information 


Springfield Boiler Co., Springfield, Illinois 


The Special Features Assuring 


Economy,Efficiency and Durability A L B @) 
are to be found in 


Forced 
Circu- 
lation 


BOILERS 


NON-EXPLOSIVE, — NON-SCALING, — HIGH 
PRESSURE, — SUPERHEATED STEAM, — 
COMPACT, — NO REPAIR OR DELAY 
COST,—CHEAP AND QUICK TO INSTALL. 
89% THERMAL EFFICIENCY. WHAT 
EFFICIENCY AND UP-KEEP COST HAVE 
YOU? LET US SHOW WHAT WE CAN 
SAVE IN YOUR PLANT. 


Our Booklet Describes Them Well. 
TALBOT BOILER & ENG. CORP. 
120 Liberty Street, New York 


EDGE MOOR WATER TUBE BOILERS 


These cannot be explained in the limited space of an advertisement. 
Those interested in steam boilers and in tests of unusual perform- 
ances should send for our illustrated bulletins. The details of de- 
sign and construction which assure a minimum of heat losses, low 
fuel cost, and general all round reliability and satisfactory service 
are fully given. The Edge Moor boilers 


Meet the Exacting Conditions of Modern Power Plants 
and are Especially Suitable for those of Large Size 
Our Literature Will Show Why; Send for It 


Edge Moor Iron Company 


Edge Moor, Delaware 
New York Boston Chicago St. Paul 
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TheGsey-Hedges G. 


Chattanooga,Tenn. 
CHICAGO NEW HABANA... 


THE BABCOCK & WILCOX COMPANY 


85 LIBERTY STREET, NEW YORK 


WATER TUBE STEAM BOILERS 


STEAM SUPERHEBATERS MECHANICAL STOKERS 


Works: BARBERTON, OHIO BAYONNE, N. J. 
BRANCH OFFICES 


BOSTON ¥ be, era! Street SALT LAKE CITY, 705-6 Kearns Bi SEATTLE, Mutual Life + 
ye TatA, North American Bidg. TUCSON, ARIZONA, Santa Rita Hoot Bldg. HAVANA, CUBA, Calle de 
SAN FRA SCO, Sheldon Bidg. CHICAGO, Marquette Bidg. LOS ANGELES, IL. N. Van Nuys Bidg. 
PITTSBURGH: Farmers Deposit Bank Bldg. ATLANTA, GA., Candler Bidg. CINCINNATI, O., Traction Bidg. 
NEW ORLEANS, 533 Baronne St. CLEVELAND, New Engiand Bidg. eee Toa TEXAS, South ern Pacific Bidg. 
DENVER, 435 Seventeenth St. N JUAN, PORTO RICO. “Royal Bank Bidg. 


‘Wickes Vertical Water Tube Boiler 


Ask us why engines are never wrecked and steam 
turbines never have erroded and clogged blades and 
nozzles when using this boiler ? 


Ask us for full data—sent free 


THE WICKES BOILER CO. 


SAGINAW MICHIGAN, U. S. A. 
SALES OFFICES: 


Boston, 20! Devonshire St. 
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Power House Practice: 


1. Unlimited size of units. 
2. Small ground space occupied. 


Tue JOURNAL 


The Bigelow-Hornsby Water Tube Boiler 


Features of the Bigelow-Hornsby Boiler that meet the requirements of Modern 


10. Arrangement of baffling is unique, 


causing the gases to pass over 


the heating surface in thin 
3- yer water meets the coldest streams and uniformly at every 
point. 
+ a 11. Furnace arrangement is ideal for 
— 8 securing perfect combustion, 
water tube boiler. as furnace is correctly shaped 
5. All parts, both external and in- and of ample size. 
ternal, readily accessible. 12. Greatest flexibility, both as to 
6. All boiler tubes perfectly straight. construction and in steaming 
7. Circulation of water and libera- qualities. 
for superheaters where required. 14. Constructed both as to workmanship and 
9. High continuous economy due to extreme clean- material in accordance with the most 


liness of the most efficient heating surface. advanced boiler practice. 


THE BIGELOW COMPANY 


Works and Main Office 
76 River St., NEW HAVEN, CONN. 


Also Manufacturers of the Bigelow-Manning and Horizontal Return Tubular Boilers, 
Digesters, Crystallizers, Vulcanizers and Heavy Plate Steel Work 


SAFER BOILERS 


A signal event for the boiler industry 
was the completion of the A.S. M. E. 
Boiler Code. This report, containing 
standard specifications for the construc- 
tion, equipment and use of steam boilers, 
embodies the collective knowledge of the 
world’s best experts. Its adoption by 
the Society marks a new era in the manu- 
facture of steam boilers, and will prove the 
inauguration of a great movement for the 
protection of human life and property. 


New York Office 
85 Liberty St. 


Boston Office 
141 Milk St. 


MEE OUR 
tata 
ASME CONDENSED 

ALOGUES OF 


MEOUNICAL 
EQUIPMENT 


We are now building 


all types of boilers to 
meet the specifications 
of the A.S.M.E. Boiler 
Code. 


Erie City Horizontal Water Tube Boller 


ERIE CITY IRON WORKS, Erie, Pa. 


Manufacturers of Steam Engines and Boilers and Feed Water Heaters; Horizontal and Vertical 
Water Tube Boilers; Lentz Engines 


ATA 
ASME 
CATALOGUES OF 


Am.Soc.M.E. 

Erie City “Economic” Bower 
é Erie City Vertical Water Tube Boiler 
| = 
Erie City Return Tubular Boller 
EQUIPMENT 
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Connelly Water Tube Boilers 


are built in units from 100 hp. to 4,000 hp. and for pressures up to 300 Ib. They 
have 100% tube area in the path of the circulation, deliver steam superheated 
from 5 to 15 deg. at any rating, and can be operated at 200 to 300% of rating. 
The boiler has no flat surfaces, no staybolts, braces or crown bars. Open four 
manholes and boiler is ready for inspection and internal cleaning. 


Boiler here shown is carrying 300-lb. steam, has a superheater, giving a final 
steam temperature of 875 deg. 


Send for bulletin “ A” 


The D. Connelly Boiler Co., Cleveland, Ohio 


Founded in 1875 by Daniel Connelly 
We have the most modern boiler manufacturing pant in America 


E NGINE E R S: 
Send for a copy of the book 
‘**BOILER LOGIC”’ 


It discusses the Design of Heine Boilers and 
Their Operation. Also ask for pamphlet 
“‘Superheater Logic”’ 


HEINE SAFETY BOILER CO., 


For All Types and Makes of Boilers 
Any Range of Superheat 


All Steel—Indestructible; Get Catalogue 


y 5320 Marcus Ave., St. Louis, Mo. a 
4 SUPERNO COMPANY, Inc. 423. S@ 
B oil ers 


reen Radial Flow Fans 


mean 


Hi-Speed 


For forced and induced draft service 


THE GREEN FUEL ECONOMIZER CO. 


West St., N. Y. City Works: Beacon, N. Y. 


Offices in all principal cities of U. S. and Canada. 
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74.69% Average 
Efficiency on 
Illinois Slack 
(9800 B.T.U. 
as Fired)! 


And here’s another plant where the TAYLOR Stoker is getting 
not only big capacity, but high efficiency, out of low grade coal—at the 
Walworth Mfg. Co., Kewanee Works, Kewanee, III. 


The coal burned—I]linois Slack—runs 11,250 B. t. u. (dry coal); 
moisture about 14%; ash, 18% to 20%. It will be seen from these fig- 
ures that this coal, as fired, yields only about 9,800 B. t. u. 


And yet, notwithstanding this low grade fuel, average boiler and 
stoker performance at this plant over the entire past year shows 74.69% 
efficiency! 


This, too, despite the fact that operating conditions necessitate 
banking one boiler each evening and putting it in service again the next 
morning. 


American Engineering Company, Philadelphia 
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Green Chain Grate Stokers 


GREEN ENGINEERING CO. 


EAST CHICAGO, IND. 


WN 
ASME CONDENSED 
CATALOGUES OF 
MEC MA AL 
EQUIPMENT 


Bulletins on 
Request 


sh Conveyors 
Geco Steam Jet A , Sectional view of Riley Underfeed Stoker showing operation ' 
PULVERIZED FUEL FEEDER 
KE PS 
‘ 


Automatically clean and continuously discharge the 
ash and do not allow the refuse to encroach on the 
fuel burning capacity of the stoker. That’s why 
RILEY STOKERS burn more fuel per square foot 


a 


Consult us about your steam or metallurgical fuel problems. 


of grate area, and burn it more efficiently than any 
Wi | other device 

+ - CAPACITY ‘ Every feature that tends to promote economy of operation 

: rene Seed FROM 100 TO 1600 POUNDS 5 is incorporated in RILEY STOKER design. Our descriptive 
- - .OF COAL PER HOUR : catalog A-2 will interest you. Send for it. ‘ 
Is adapted for any existing installation, comparative | | Sanford Riley Stoker Co., Ltd., Worcester, Mass. 
operating advantages being thorough commingling of fuel and 4 
air, uniform feed, and low delivery pressure. 

2 


Worcester, or branch offices of B. F 
/2 Sturtevant Company, Sales Agents. / 
British Licensees: Erith’s Engineer. 
' ing Co., Ltd., London. French Li MECHANICA 
= censees: Erith, Leroy & Cie., Paris. pIPMES 


Locomotive Pulverized Fue! Company 


30 CHURCH STREET NEW YORK ey France. 
SLACK SLACK | SLACK]. SLACK  SLACK/ REFUSE REFUSE 


If you are Going to Buy a 


MURPHY STOKER 


Buy it NOW! 


Today your Murphy Stoker is a better investment than ever The extent of activity of many a plant for months to come 


before Don't hesitate putting in the stoker equipment you is going to depend on its ability to get coal its stokers will 
need because you think prices and deliveries are prohibitive burn—and with Murphy Stokers installed under your boilers, 
you are prepared to burn efficiently the coal you can get. 

As the largest individual manufacturers of stokers in the , 

world, we can make relatively prompt shipment on all orders coal out how 
placed at once—and compared to the increased cost of raw Write us brief particulars of the conditions with which you 
materials, the advance in the price of Murphy Stokers has are contending—and our engineers will suggest a solution to 
been surprisingly slight you at once. Ask for catalog “ B.” 


MURPHY IRON WORKS, - - Detroit, Michigan, U. S. A. 
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LOW GRADE HIGH ASH COAL 


BURNED EFFICIENTLY 


BY 


TYPE STOKERS 


Mechanical Cleaning Automatic Control 


GET IN TOUCH WITH US 


TO SOLVE THE FUEL*¥AND LABOR 
SHORTAGE IN YOUR PLANT 


REGULATING VALVE 


DUMP RATCHET 


SIFTING DOOR HELIX 


HELIX MELIX CAP SIFTING DOOR 


DUMP RATCHET 


Combustion Engineering Corporation 
11 BROADWAY, NEW YORK CITY 


Owners and Manufacturers of 


Type “‘E” Stoker—For Bituminous Coal 
The Grieve_Grate—For All Hand-Fired Fuels. 


Sole Representatives 
Coxe Traveling Grate Co.—The Automatic Anthracite Stoker. 


NEW_YORK:CITY PHILADELPHIA, PA. PITTSBURGH, PA. CHICAGO, ILL. SALT LAKE CITY, UTAH 
HAZLETON, PA. BOSTON, MASS. MINNEAPOLIS, MINN BIRMINGHAM, ALA. 
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Pulverized Coal Equipment 


The types of furnaces heated with Pulverized Coal are widely diversified 
and include 


Annealing Furnaces Open Hearth Furnaces 


Bar Heating Furnaces Ore Roasting Furnaces 

Billet Heating Furnaces Piled Scrap Heating Furnaces 
Calcining Furnaces Puddling Furnaces 

Drying Furnaces Rotary Cement Kilns 

Forge Furnaces Rotary Lime Kilns 


Nodulizing Furnaces Steam Boiler Furnaces 


The satisfactory performance of our Pulverized Coal 
Equipment warrants your investigation. We manufac- 
ture Coal Crushers, Dryers, Fuller-Lehigh Pulverizer 
Mills, and Pulverized Coal Feeders. All this equipment 
is described in our Catalogue No. 71 which we will be 
pleased to send you. 


LEHIGH CAR, WHEEL & AXLE WORKS 
Main Office: CATASAUQUA, PENNA. 


New York, N. ¥.—50 Church 8t. Chicago, 11.—MeCormick Bidg. 
Pittsburgh, P. Farmers Bank Bidg. 


BARTLETT-GRAVER 
WATER SOFTENER 


Automatically removes scale 


SCAIFE 


Scientific Water Purification 


| 


f 


forming and corrosive matter from 

for ALL PURPOSES 

Results guarant rom every stand- 

Softening and Filtering Systems re 
WM. B. SCAIFE & SONS CO. octippgeaae 

Founded 1802 — | Wm. Graver Tank Works 

First National Bank Building, Pittsburgh, Pa, (-:* coos 4854 Tod Ave., East Chicago, Ind. 


New York Office: 26 Cortlandt St. 


One of the largest collections of engineering literature in the world is the 
Engineering Library in the Engineering Societies Building, 29 West 39th 
Street, New York. 

It comprises 65,000 volumes, including many rare and valuable reference 
works not readily accessible elsewhere. Over 800 technical journals and mag- 


azines are regularly received, including every important engineering journal in 
the world in the mechanical, electrical and mining fields. 


The library is open from g a.m. to 10 p.m, with trained librarians in constant at- 
tendance. Its resources are at the service of the engineering and scientific public. 
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St Amer: 


With Our Expeditionary Forces 


"THE first cantonment erected by Uncle Sam on French soil contains a 
number of boilers for heating and refrigerating purposes, and these 
boilers are each equipped with Diamond Soot Blowers! 


In all the tremendous rush to complete 
the plans and purchase the material the 
Government did not forget Diamond Soot 
Blowers, but specified them and demanded 
immediate shipment by express. 

Now, why? 

We are safe in saying that no product 
not absolutely basic would have stood the 
Government’s cold, scientific scrutiny. It’s 
action was determined by experts, who 
took into account every factor surrounding 
the operation of the boilers. Military 
necessity alone governed the decision to 


Ford Motor Company 
Armour & Company 
Solvay Process Company 


New York Central 
Carnegie Steel Co. 
Quaker Oats 

Detroit Edison Co. 


give valuable departmental time, valuable 
cargo space, valuable railroad transporta- 
tion in France and valuable Army Engi- 
neers’ time in erection, to Diamond Soot 
Blowers. 

Coal and labor are at a premium in 
France today, and the Government is con- 
serving them by the most effective means 
known—Diamonds. 


In taking this action the Government 
has confirmed not only its judgment re- 
garding its own former satisfactory exper- 
ience with Diamond Soot Blowers, but the 
experience of such important users as: 


Midvale Steel Co. 
Hudson Motor Co. 
Sears Roebuck Co. 


And hundreds of others of our biggest power users, all of whom have purchased Diamonds. 


Send for Bulletin and Complete Information Today. 


DIAMOND POWER SPECIALTY COMPANY 


DETROIT, MICHIGAN 
Sales and Service Branches in alllarge cities of the United States, Canada, Cuba and Hawaii 
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REX Traveling Water Screens 


will keep your intake water clean twenty-four hours 
a day and three hundred and sixty-five days a year. 


They will: 

Conserve your coal 

Conserve your man power 
Increase your operating efficiency 


Reduce your boiler and condenser 
maintenance 


Eliminate your old fashioned stationary 
screens 


what Rex Traveling Water Screens have done for others they can do for you. 


Write for Bulletin No. 64 


CHAIN BELT COMPANY 


710 Park Street REX PRODUCTS Milwaukee, Wisconsin 
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‘“SPRACO”’ EQUIPMENT 
For Cooling Condensing Water 


Spray Cooling Ponds equipped with our special 
“Spraco” Cooling equipment, require only from five 
to seven pounds pressure per square inch at the nozzle. 


ADVERTISING SECTION 


KOERTING MULTI-JET 


THE JOURNAL 
Am.Soc.M.E. 


CONDENSERS 


—for— 


High vacua on turbines 
up to 5000 K. W. 


WRITE FOR CATALOG 5-AB 


SCHUTTE & KOERTING CO. 


1239-57 N. 12th St. Philadelphia, Pa. 


With this pressure, the water is thrown to a height of 
from five to seven feet above the tip of the nozzle in a 
uniform, dense, conical spray. 


We find from our experience in designing over four hundred 
ponds, now in successful operation in the United States and 
other countries, that it is impossible to lay down exact rules 
for the design of these ponds, as local conditions make each 
case a special problem. Hence, if the amount of water to be 
cooled, the amount of steam condensed in heating this water 
the cooling or vacuum desired, as well as the dimensions o 
the space available for the installation and whether on 
ground or roof are given us we will be pleased to send com- 
plete specifications and sketch of arrangement, best suited 
to conditions given. 


R h d i ith its full heat 
SPRAY ENGINEERING CO. Sa ding content direct to boilere—and without pumpe. 
coame Every steam user needs the Morehead Sys- 
93 FEDERAL STREET Boilers tem. Can be used with any kind of service. 
BOSTON, MASS. Get complete information from our 


Engineers. Write today. 


MOREHEAD MFG. CO. mich. 


Engineers 
Manufacturers 


1*4 


22° TAPER 
END 


No labor problem here— 


Any shop hand with enough intelligence to use a ratchet wrench can install 


FOR WATER 


AND G D 
Universal Pipe. AL an 
A few easy turns of the wrench and the machined hub and spigot ends of the pipe are cee F UR- 
made into durable, flexible and tight joints—joints that stay tight despite constant UNDER THE 
and heavy vibration. GROUND, IN 


Tested and Approved by the Fire Underwriters. 


Handy pocket Catalogue upon request. 
Catalogues. 


THE BUILD- 
ING. 


or see your A. 8S. M. E.—or Sweet's Engineering 


CENTRAL FOUNDRY COMPANY, 90 WEST STREET, NEW YORK. 
Sales Offices-New York, Chicago, Atlanta,Dallas, San Francisco 


U-240 


| 
| 
BacktoBoiler— 
SYSTEM 
: 
SPIGOT (Male) ED 
THE 
UNIVERSAL PIPE 
JOINT 
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Traveling Water Intake Screens 


Operate Between the Water Supply and the Condensers 


ALL TRASH is automatically removed from the condenser water by the , 
Link-Belt Traveling Water Intake Screens. Uninterrupted operation is assured at 
all times regardless of the condition of the water supply. 


Link-Belt Traveling Water Intake Screens are a necessity in the modern power 
plant. Stationary screens have proved inadequate. Link-Belt Traveling Water Intake 
Screens are dependable at all times, and under all conditions. 


If you want the BEST Traveling Water Screen, go to the ORIGINAL and 


‘ Oldest Manufacturers of this useful device. 
LINK-BELT COMPANY 
J PHILADELPHIA CHICAGO INDIANAPOLIS 
299 Broadway ODetroit............. 732 Dime Bank Bldg. Denver.......... Lindrooth, Shubert & Co. 
49 Federal St. Minneapolis.............. 418 S. Third St. Toronto, Can. - Canadian Link-Belt Co., Ltd. 
1501 Park Bldg. Kansas City, Mo........ 407 Finance Bidg. Ky.. Weble, Btarke Bite. 
St. Louis..... Central National Bank Bldg. 576 First Ave., 8. Suan. Suge 
698 Ellicott Square Ose... 1st and Stork Sts. McCrossin & Darrah, Am. Tr. ‘Bldg. 
Wilkes-Barre. .Second National Bank Bldg. 461 Market St. New 
ee 429 Rockefeller Bldg Los Angeles....... 161 N. Los Angeles St. ~—_................ Cc. O. Hinz, Hibernia Bank Bldg. : 
| 
| 
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FOR 
SUPERHEATED SATURATED 
STEAM STEAM 
CAST STEEL SEMI STEEL 
MONEL BRONZE 
MOUNTED MOUNTED 
SPECIAL FEATURES: — VERTICAL 


UNDER SIDE OF DASHPOT OPEN TO PREVENT COLLECTING OF SE.DIMENT. 


EASY FLOW TO REDUCE BACK PRESSURE TO A MINIMUM. 
ACCURATE AND POSITIVE ALIGNMENT OF DISC. 
BALANCED DISC TO PREVENT HAMMERING. 


Complete Piping Systems Furnished and Installed 


PITTSBURGH VALVE, FOUNDRY & CONSTRUCTION CO. <x 


PITTSBURGH, PA. 
ENGINEERS FOUNDERS PIPE-FITTERS 
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NON-RETURN VALVES 


ANGLE VERTICAL or STRAIGHTWAY 


STRAIGHTWAY 


Datla 


MACHINISTS 
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_ Plant Operation Jor 
tance" || LOO 
f 1 UST as it has done for the ri 
Z J 3ethlehem Steel Co., National 


HOMESTEAD VALVES 


are a by-word for efficient and dependable 
service on the most troublesome lines in the 
largest industrial plants where they are doing 
their share to make the plant “safe for efh- 
cient operation.” 


Why not profit from experience and order 


a HOMESTEAD today? 
Write— 


_ Homestead Valve Mfg. Co. 


Homestead, Pa. 


CATALOGUES OF 
MECHANICAL 
EQUIPMENT 


» Steel Valves, Steel Fittings 
Pipe Bend, Walmanco Flanges, 
Everything for Power Piping 


We make a full line of such material 


of Walworth quality 


Walworth Mfg. Co. 


New York Boston Chicago 


Cash Register Co., Remington 
Typewriter Co. and other concerns 
of like calibre. Each of these 
big corporations — widely known 
for the efficiency of their equip- 
ment—have been for several years 
users of 


Simplex “Seatless" 
Blow-off Valves 


But money saving is, perhaps, not 
the point that stands out strongest 
in the minds of its most satisfied 
users. It is the dependable, uni- 
form service that the Simplex 
gives. For instance— 


A manufacturer informs us that on 
one of his boilers there is a Sim- 
plex “ Seatless” Blow-Off Valve 
that has been operated twice daily 
for nine years, and did not require 
repacking for three years. 

We have scores of records showing the 
remarkable service qualities of this 
Seatless Valve. 

You can easily learn the good points 
of the Simplex, for we will send you 
one for 60 days’ trial. Write stating 


size of line, whether flanged or screwed, 
angle or straightway. 


Y arnall-W aring 
Company 
7612-20 

Queen Street 


CHESTNUT HILL 
PHILADELPHIA 


DESCRIPTION : — 


In closing valve, 
shoulder S on 
Plunger V_ en- 
gages the loose 
follower gland 
F, compressing 
packing P above 
and below the 
port making an 
absolutely tight 
valve, 
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PRESSURE REGULATOR 
The first and original pressure regulator 


of America—42 years old and the leader 
today. 


Piston type with counterweighted lever control. 
Visible operation—ready means for testing. No 
springs or toggles—no small ports—no dia- 
phragm—no packing. 

This valve is your solution for pressure control of steam, 


water, air or oil, whether the pressure be as high as 200 
lb. or whether it’s as low as 1 Ib. 


Catalogue on request 


Visible G. M. Davis Regulator Company 


439 Milwaukee Avenue, Chicago 


MP 


: O eration New York, 123 Liberty—Boston, 70 High—Philadelphia, 
222 N. 22nd St.—The Renshaw Bldg., in Pittsburgh— 
Calvert in Baltimore and Rialto in San Francisco. 


Valve Specialty Manufacturers Since 1875 


Ashton Pop Safety | 
and Relief Valves 


Pressure and Vacuum 
Registering and Recording 


GAGES 


Dependable in Quality and 
Service with an enviable 
record of over 40 years. 


The Ashton Valve Co. 


Nearly everything made 
for the 


HEALTH—COMFORT—SAFETY 


of mankind depends 


upon power at its source. 


CRANE CoO. 


makes more than 17,000 


articles for handling steam, 


THE LUDLOW VALVE MFG. CO. 


TROY, N. Y. 


GATE VALVES FOR 


HIGH PRESSURE STEAM 


Also Water, Oil, Natural Gas, 
Ammonia 


FIRE HYDRANTS, SLUICE GATES 


water, gas, air, oil, etc. 


cHicaco CRANE CO, privcerort 


Branches in 53 leading cities 


BRANCH OFFICES 
New York, 62 Gold 8. 
Boston, Oliver Bidg. 
Chicago, The Rookery 
Philadelphia, Harrison Bidg. 
Pittsburg, First Nat. Bank Bidg. 
Kaneas City. Vietor Bidg. 
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Experience — Equipment — Responsibility 
in making Pipe Coils 


When you are to install a pipe coil, whether for cooling or heating, whether for 
kettles, for refrigeration, for refining gasoline, or other service, you don't try 
co make it yourself—you may not have the necessary experience and equipment, 
and you don’t want the responsibility for spoiled material. You naturally turn to 


The National Pipe Bending Company 

Experience in making pipe coils is absolutely necessary, especially for important 
or difficult work, and where failure to render the guaranteed service will cause 
trouble. 


Equipment is no less important, for it takes the best welding, brazing, and 
bending machines to turn out dependable coils. 


Responsibility for quality cannot be overlooked. If you try to make an occa- 
sional coil, you must take the responsibility for spoiled material, and defects in 
welding and bending. 


You put the responsibility up to the company who has been making pipe coils— 
difficult ones—large ones—for more than thirty years, for these years have 
accumulated the necessary experience and equipment and know-how that enables 
this company to assume the responsibility for quality and delivery. 


The National Pipe Bending Co. 


New Haven, Conn. 
10 High Street 149 Broadway 
BOSTON NEW YORK 
Represented by 
JAMES 8S. HAMILTON Co. H. W. REISINGER 
1492 No. 7th St. 710 Park Bldg. 
Philadelphia, Pa. Pittsburgh, Pa. 


L. C. HOLMES 
705 Ouray Bldg. 
Washington, D. C. 
46-140 
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Trap 
with but 


One 
Moving 
Part 


OU can replace bucket or 

float non-return traps with 

the Sarco. When you do, 
you throw out of service 
trouble makers with joints, 
floats, levers, toggles, etc., etc., 
and replace them with a Steam 
Trap with but one moving part 
operated hydraulically and ab- 
solutely reliable. You save in 
first cost, save in repair cost 
and save in worry cost. 


Send for printed data 


SARCO COMPANY, Inc. 


New York City 


New Telegraph Bldg., Detroit 


Woolworth Building 


Ellicott Square, Buffalo 
Drexel Bidg., Philadelphia Monadnock Block, Chicago 
and representatives in all principal cities 
Canada, Peacock Brothers, Montreal 


THE JOURNAL 
Am. Soc. 


Bailey Meters 


are used for 


STEAM FLOW, either superheated, high pressure, 
low pressure or exhaust, with or without pres- 
sure and temperature recorders. 

BOILER OPERATION, to secure maximum effi- 
ciency and capacity. 

FEED WATER, when metered between pump and 


boilers, or if metered on suction side of pump 
in combination with V-Notch weir meter. 


METER CALIBRATION—Steam or water meters 
accurately calibrated in place. 

BOILER BLOW OFF, leakage as well as total. 

DRAFT, or any air gas pressure between 6” suction 
or 6” pressure. 

COMPRESSED AIR, from compressors, distribution 
lines, etc. 


NATURAL GAS, or other Gases at reasonably high 
velocities and at any pressure. 


Write for Bulletins 


Bailey Meter Co. 
141 Milk Street, Boston, Mass. 


ackawanna” 
Series Lubricator 


Designed to furnish lubricant to a 
series of cylinders from the one sup- 
ply Its special circulating pipe keeps 
a constant flow of fresh water through 
the sight glass, and the heating at- 
tachment ps the oil at a uniform 
temperature. We have hundreds of 
endorsements. 


Send for Circulars 


CRESCENT MFG. CO. 


SCOTTDALE, PA. 


Automatic 
Lubricators 


For use on all types of steam 
engines and pumps and air 
and ammonia compressors. 


Send for literature 
SOLE MANUFACTURERS 


_ GREENE, TWEED & CO. 


109 DUANE STREET, 
NEW YORK 
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Efficient Fuel Burning Demands 


Intelligent Draft Control 


No matter how experienced your men are in managing furnace draft 
their judgment will err one way or other. And even though you have 
mechanical draft control it won’t do to blindly trust to a machine. It 
takes intelligence to really regulate draft properly, intelligence guided 
by a continuous knowledge of actual draft conditions. That’s why you 


“3 in 1” Air Gauge 


A gauge that tells at a glance the draft pressure at three important points, 
i.e., the Damper, the Combustion Chamber and the Ash Pit. Once in- 
stalled in your plant and your engineer will wonder how he ever got on 
without it—and you will wonder why you ever got on without it. Proof? 
—write. 


Precision Instrument Company 
ENGINEERS 
Detroit, Michigan 


? AN IDEAL STEAM METER 


\ The Venturi Meter presents 


The Large Magnification 


HYDRO 
Recording Gas Meters 


Allows the Measuring of the 
lowest differential Pressures 


LET US ASSIST YOU IN SOLVING 
YOUR GAS PROBLEMS 


WRITE FOR CATALOGUE “C” 


many signal advantages for 
the measurement of steam. It 
has a wide measuring range, 
registers the total flow direct- 
ly in pounds, also indicates 
and records the rate of flow, 
and does not cause an appre 
ciable loss in pressure. 


The cut shows a Venturi 
Steam Meter in the power 
plant of the Hill Bidg., New 
York City, for determining the 
steam consumption by the en- 
gines and to aid in the regu- 
lation of valves. 


Bulletin No. 79-M sent on 


BACHARACH INDUSTRIAL INSTRUMENT CO. request, 


CONSERVATION OF COAL 


is one big way to Render Patriotic Service to Your Country! You 
can save coal and money by efficient maintenance of your Power 


TRADE MARK 


RECORDING GAUGES 


efficiently record the workings of your Power Plant. 
Bulletin A 0-96 briefly describes the FOXBORO line 


THE FOXBORO CO., INC., FOXBORO, MASS., U. S. A. 


New York, Chicago, Pittsburg, Philadelphia, St. Louis, Birmingham, San Francisco, 


Peacock Bros., Montreal, Canada. 
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Tue JOURNAL 
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HEADQUARTERS 


QO* either side, in this great conflict, 
the great strategists sit at Head- 
quarters, far removed from the din and 
confusion of the front line, directing the 
action. 


Numberless scouts and messengers on 
wheel, on wing and by wire bring them 
the details of every move. Headquar- 
ters has its fingers on the pulse of all 
action. Headquarters has a perfect and 
accurate picture and plan of the entire 
scope of combat, more perfect, more 
complete than that in the minds of those 
immediately engaged on any small 
sector. 


It is the mass of carefully compiled in- 
formation, checked by experts, that 
gives Headquarters the large and defi- 
nite view of all things. 


And so it is at our Headquarters 
in our fight on Friction and Power 
Loss. 


Our scouts are our technically trained 
Salesman and our Lubrication Engi- 
neers scattered over the face of the land, 
watching, checking and noting results 
in plants of all kinds, on units of all de- 
scriptions. 


They send in daily reports. These are 
checked, tabulated and classified. They 
continually add to the sum total of the 
experience in matter pertaining to 
lubrication, available at Headquarters. 
Thus, if you have such and such a ma- 
chine and the difficulty is thus and so,— 
tell Headquarters. 


THE TEXAS COMPANY Mite 


Without guess work, without doubt, we 
will solve your problem. We have met 
and overcome your condition before 
and in the next mail we can tell you how 
to remove the cause. We recognize the 
cause and give the remedy in the shape 
of the right Texaco Lubricant for the 
purpose. 


For there is a right Texaco Lubricant 
for every purpose. 


It may be for engine, turbine, dynamo, motor, 
or machine of any kind. There is a carefully 
prepared Texaco Lubricant made to meet the 
individual requirements of speed, pressure, 
heat or surrounding conditions. 


And we shall be glad to tell you which 
Texaco Lubricant to use and why. 


The thousands of plants who are using Tex- 
aco Lubricants and who have achieved a high 
degree of efficiency, are at once a recommen- 
dation of our careful analysis and a reason 
why you should consult TEXACO Lubricat- 
ing Headquarters when you have any diffi- 
culty of any kind. 


To keep in touch with our friends, and those 
who will sooner or later become our friends, 
we publish a monthly magazine called “ Lub- 
rication.” It contains interesting items on 
lubricating problems in general and specific 
mention of successes obtained by the use of 
Texaco Lubricants. You can have your name 
put on the mailing list to receive this, without 
obligating yourself in any way, by filling in 
the attached coupon. 


At the same time, should you desire any 
information or should you wish to Pid 
know prices on lubricants for any 
purpose whatever, an indication 
of your wishes will bring com-  ¥ 
plete results. Poe 


Dept. M. E., 17 Battery Place, New York City 4 fet * Ad 
Houston Chicago New York PA rae 
Offices in Principal Cities Peo 


4 
74. 
There is a Texaco Lubricant for Every Purpose. 
Texaco Lubricating Service Goes Into Every 


Branch of Mechanical Activity. 


| 
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ENGINEERS, FOUNDERS, MACHINISTS AND MILLWRIGHTS 


POWER TRANSMISSION MACHINERY 
DESIGNED, FURNISHED AND ERECTED 


SPECIAL MACHINERY 


WoRKS: ELIZABETHPORT 
NEW JERSEY 


IRON CASTINGS 


SALES ROOM: 79 BARCLAY ST. 
NEW YORK CITY 


DMPA ALY 
HIGHLY POLISHED SHAFTING USA* 


fe 


Only Makers of ‘‘CUMBERLAND GROUND ”’ Shafting 
Large Stocks Quick Shipments 


Modern and Approved Appliances 
for the Transmission of Power 


SHAFTING HANGERS 
i COUPLINGS PULLEYS 


COLLARS BELT TIGHTENERS 
FRICTION CLUTCHES 
ROPE DRIVE EQUIPMENTS 


| rr B. WOOD’S SONS CO. 
Power Transmission © CHAMBERSBURG, PA. 


Appliances 
BELT AND ROPE DISTRIBUTION 
Mechanical, Economical, Efficient 


Friction Clutch Pulleys Hangers and Pillow Blocks 
Friction Clutch Couplings Pulleys and Fly Wheels 
Friction Clutch Operators Shaft Couplings 
a Shaft Hangers Stands 
eaves ension Carriages 
Forged and Turned Shafts, ete., etc. 


FALLS CLUTCH & MACHINERY COMPANY 
CUYAHOGA FALLS, OHIO 


Friction Clutches 
Collar Oiling Bearings 


and 


Complete Power Transmission 
Machinery Equipments 
Catalogs upon Request 


The Hill Clutch Co. 


SE OR 
Branches 


NEW YORK cx 
1 CINCINNATI, O., 208 Elm St. 
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Here are two 100 H. P. Turbo-Gears driving the line 
shafts in the tin plate mill of one of the large steel 


companies. The speed reduction being 730 to 122 
R. P. M. 


Aside from the obvious advantages they get a trans- 
mission efficiency of 98%, a quiet, smooth-running, 
absolutely safe drive with no attention or adjustments 
required and no maintenance cost. 


SOONER OR LATER—EVERYW HERE—FOR ALL DRIVES—THE 


WRITE FOR BULLETIN I00—IT IS A NEW ONE 


Number 3 of the series showing features of 
the design and construction of Turbo-Gears 
will appear in the January issue. Watch for it. 


The Poole Engineering & Machine Company 


Manufacturers of Gears and Power 


Transmission Machinery since 1843 


Baltimore Maryland, U. S. A. 
State Sireet low W, 
Detroit, Mich. .823 Dime Bank Bidg 2211 Olive Street 
Seattle, Wash......L. C, Smith Bids. Jacksonville, Fla............ 930 Bay Street 
Savannah, Ga....26 Bay Street, West 


Oakland, Cal. ; .70th Garfield Avenue 
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The Only 99% Efficient 


Power Transmission Design Your New Drive 


Let MORSE Engineers 


From % H.P. to 5,000 H.P. 
THEY MAKE GOOD 


Only by using MORSE CHAINS 
can you get the MOST out 
of your Machines and Motors 


Phe MOST is little 
enough just now 


i’ 


» 


P 
SILENT ENDURING 
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When your design is finished go over 
your gear drives and where speeds 
are high and where the gears 
are under heavy duty, specify — 


NEw PROCESS 
NOISELESS PINIONS 


Discerning machine builders and machine users every- 
where have accepted the non-metallic gear as a step in 
the direction of efficiency and security in gear driving. 


NEW PROCESS NOISELESS If you are designing or operating 
PINIONS—the pioneer, non-metal- presses, punches, shears, geared 


lic gears—cut from rawhide are not 
only noiseless and permanently so 
but have a special application on 
heavy duty machinery because of 
their ability to absorb the shocks 
that spell disaster where all-metal 
gears are used. 


pumps or similar heavy equipments 
a NEW PROCESS NOISELESS 
PINION or two, properly applied, 
will give you a noiseless gear drive 
and increased safety and smoothness 
in operation that is measurable in 
dollars and cents. 


NEW PROCESS 1S TO ALL OTHER 
RAWHIDE AS STEEL TO IRON 


NEW PROCESS 
GEAR CORPORATION 


Our booklet——Noiseless Gear Driv- 
ing—should be in the hands of 


every engineer. Have you a copy? 


macnine-made ROLLER 
and BLOCK Chains are 
suited for a great variety ot : 
chain drives. It is our busi- ; 
ness to furnish estimates for 


Chains and Sprockets for va- 
; rious drives. 


Address Dept. S. 


JAMES SPEED REDUCING 
TRANSMISSIONS 


An efficient speed reducer for the large number 


of motor users. Motor drive has come to stay 
and naturally creates a demand for a reliable, 
efficient speed reducing apparatus. The James 
Reducer is the solution. Entire gearing encased 
—no dust or dirt can reach the working parts 
and runs in oil. In constant use by many large 
firms with the greatest success. Built in a variety 
of sizes and speed ratios from 4:1 to 1600:1 
or more. If you use motor power, you need 
James Reducers. 


_ Illustrated printed matter on request. 


D. O. JAMES MANUFACTURING CO. 
wz oun 1122 W. MONROE ST., CHICAGO 


) USE JAMES CUT GEARS FOR 
EFFICIENT OPERATION 


Baldwin Chain & 
Manufacturing Co. 
Worcester, Mass. 
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| Viewed from all sides 


ee 5% 
The business of the machinery in your” | 


plant is to make something; and you 
strive to get production at the lowest 


If one third (it is often more) of the (Patented) 
total power required to operate the 
. factory, is lost in overcoming the fric- 
tion load in line and counter shaft ; 
bearings, you are not getting a due re- Productive capacity must be built 


turn of energy for the coal fed to the into a machine. A machine de- 
boilers. 

_—— signed and built only for moder- 
In plants equipped with “ Sells” Roller Bear- d h 
ings this loss is cut in half. That much more ate output will fail under the 


sae can then be utilized to increase the stress of intensified production. 


‘ The overload capacity—the fac- 
Old Reliable tor of safety—of a machine can 
be no greater than that of its indi- 

Sells” vidual parts. 


The speed limits of "NORMA" 
Precision Bearings are not defi- 
nitely known, because they 
have never been driven to the 
“destruction point.’’ Every- 
day operation at speeds up to 
35,000 R.P.M., however, indi- 
cate that they are the safest, 
most serviceable bearings a 
machine builder can _ use, 
whether for low, moderate or 
high speeds. 


Be Safe. See that Your 
Machines are "NORMA" Equipped 


One firm reports that installing “Sells” Bearings 
reduced the friction load one horse power per bear- 
ing; while from another comes the information that 
the saving in electric current effected by equipping 
with “ Sells,” amounted to about 500 K.W. per day, 
in spite of the fact that the factory was running 


with a heavier load and longer hours than before 
the installation. 


The returns from an investment in “Sells” Roller 
Bearings would offset the profit tax and decrease 
your power cost. Get full details by writing now. 


Yours for increased power, 


ROYERSFORD FOUNDRY & MACHINE CO. 
60 North Fifth Street, Philadelphia, Pa. 


“ Sells” Line Shaft Roller Bearings, “ Sells’ Commercial 
Roller Bearings, Babbitted Ring Oil Bearings, Shaft 
Hangers, Collars and Couplings, Punches and Dies, 
Punching and Shearing Machines, Sensitive Drill Presses, 
Drill Presses, Foot Presses, Taek and ope | Ma- 
chines, Tumbling Barrels, “ Rollerine”—the ball and 
roller bearing lu ant. 


THE NORMA COMPANY OF AMERICA 


BROADWAY NEW YORK 
BALL, ROLLER, THRUST AND COMBINATION BEARINGS 
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service. 


manufacturer. 


\! I-40 


| 


4 ie Five-ton Compartment Car. Anderson Forge Company, Detroit, Mich. 


We manufacture cars for handling all sorts of material. 
Forty years of experience guarantees we “know how.” 


If you have material of any kind to handle ask for 
pamphlet S-16-2 and tell us your problem. We have 
doubtless solved a similar one before and can help you. 


C. W. HUNT CO., Inc. 
WEST NEW BRIGHTON, N. Y., U. S. A. 


45 Broadway, N. Y. City Fisher Bldg., Chicago, Ill. 
710 14th St. N. W., Washington, D. C. 


HE accompanying illustration of a typical Lathe Head, 
showing the spindle, cone pulley and backgears mounted on 
FAFNIR BALL BEARINGS, is only one of a comprehensive series 
of ball bearing installations contained in our new catalogue No. 17. 
This catalogue is devoted exclusively to machinery applications 
of all descriptions, and includes a broad discussion of the funda- 
mental principles underlying the correct selection and methods 
of installation of ball bearings to meet diverse conditions of 


= Simply tear off, sign and mail the attached coupon. | 


This book contains much information which is invaluable to the 


The Fafnir Bearing Co. | 


Conrad Patent Licensee 


Main Office and Factory: a 


New Britain, Conn. copy of your catalogue 
No. 17. 


Detroit Office: 
752 David Whitney Bldg. Name 


Chicago Office: Name ot Co. 
1919 So. Michigan 
Ave. Address 


U.S. OFF” 


Satisfaction 


Gilmer Belts run true with constant 
speed and without vibration. 


They permit of more and better work. 


They insure maximum efficiency of high 
speed machines. 


They increase life of machine itself. 


The per hour cost on Gilmer Belts is less 
than any belt made. 


We want you to try them in the hardest 
place in your plant. 


L. H. GILMER CO. 


Belt Department 
Philadelphia, Pa., U.S. A. 
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Reliance 
Riveted 
Chain 


JEFFREY 


“Reliance” Chains 


For Elevators, Conveyers and Power Service 
Insure Maximum Results to the User 


Made from the highest grade of refined malleable iron—put 
together with double keyed rivets, are accurately pitched, 
and thoroughly tested before shipment 


Let us figure on your Chain and Sprocket requirements. Ask for 


Bulletin giving selected sizes carried in stock 


The Jeffrey Manufacturing Co. 
904 North Fourth Street, - Columbus, Ohio 


No. 990 ‘‘ Reliance’’ Malleable Drag Chain for handling Ashes, 
Clinker and similar gritty materials. Assembled with % inch 
rivets. Works over same sprocket wheels as our No. 110, 


> 


CALDWELL CONVEYORS | 


Belt Conveyors 


How Do You Get Your 
Coal In and Ashes Out? 


Cable Conveyors 
H. W. CALDWELL & SON CO. 


Elevating, Conveying and Power Transmitting Machinery 


CHICAGO, - - 17th St. and Western Ave. 

NEW YORK, - - - - 50 Church St. 

_,, DALLAS, TEXAS, - - - - 711 Main St. 


The Eastern Machinery Co. | 


NEW HAVEN, CONN. 
MANUFACTURERS OF 


Electric and Belt Power 
Passenger and Freight Elevators 


Hoisting Machines, Friction 


Pan Conveyors 

- This is the time if ever, to increase the efficiency of 
Apron Conveyors ; your Power Plant—to get away from the old and ex- 
Screw Conveyors 3 pensive method of handling Coal and Ashes—the labor 
Scraper Conveyors : Situation today has 


Winding Drums 


Friction Clutches and Friction 
Clutch Pulleys 


added over 100% to 
the cost of handling 
fuel by hand. 


Gifford-Wood 
Coal and Ashes 
Handling 
Machinery 


is designed to handle 
any capacity, to oper- 
ate under any condi- 
tions and at minimum 
cost. 


Write us about your 
conditions. We will 
submit a plan for your 
and with- 
out any obligation on 
your part whatsoever. 


Ask for Coal Machinery 
Catalog No. 16. 


Gifford -Wood Co. 


Main Office and Works:| Boston © hia 
Hudson, N. Y. 
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“Of Distinctively The “‘Repeat-Order”’ 
Superior Design Kind 
and Workmanship”’ 


Tue NORTHERN “TYPE ELeEcTRIC TRAVELING CRANE 


A Crane in a Superior Class by itself. Unique in its Safety 
and Efficiency Features. Let us — catalog. Dimension Dia 
grams, Wheel Loads, etc., on Request. Electric and Hand — ee oe 
Cranes of All Types, Electric Hoists, Monorail Systems, Foun- tyre E Evectric CRane TROLLEY 
dry Equipment, etc. “ The Ideal Crane Trolley ” 


Detroit, Mich., U. 8S. A 


sos Prompt deliver- 
ies on traveling 
cranes. 
Fabricators and 
Erectors of Steel 
Buildings. Struct- 
ural Steel from Stock 


> 


The Erie Steel Construction Co., Erie, Pa. 


The Morgan Engineering Co. OE of the largest collections of engineering literature 


in the world is the Engineering Library in the En- 
gineering Societies Building, 29 West 39th Street, New 
ALLIANCE, OHIO 


Largest Builders of It comprises 65,000 volumes, including many rare ond 
* * valuable reference works not readily accessible elsewhere. 
Electric Traveling Cranes Over 1000 technical journals and magazines are regularly 
. received, including practically every important engineer- 
in the World ing journal in the world in the mechanical, electricai and 
We also design and build Steel Plants mining fields. 

complete, Hammers, Presses, Shears, The library is open from 9 a. m. to 10 p. m., with trained 
Charging Machines and all kinds of librarians in constant attendance. Its resources are ut the 

Rolling Mill and Special Machinery. service of the engineering and scientific public. 


The Position of the Operator 


cannot be improved either for firing the boiler or view of the load and is entirely unob- 
structed by piping, boom latticing or other obstructions. Another evidence that the 
designs of 


0. S. LOCOMOTIVE CRANES 


are the most “up-to-date” on the market and are the result of many years of experience 
in the design, manufacture and operation of such equipment. 


They have been made the standard of many large railroads and other corporations 
and their popularity is evidenced by a demand for them which has always taxed our 
producing capacity to the utmost. 


ORTON & STEINBRENNER CO. 


Main Office: CHICAGO, ILL. Works: HUNTINGDON, IND. 


. 
NORTHERN ENGINEERING WORKS, ER 
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Storage Under Water. 


30,000 tons of coal stored in this concrete pit, ready to be taken into the power 
plant any time. And 13,000 tons of this is under water. The pit is 300 feet 
long by 100 feet wide and 28 feet deep—being 18 ft. below ground level. The 
coal can be flooded up to the ground level. A standard gauge track runs through 
the middle of the pit, and a Brownhoist Locomotive Crane with 11%4-ton Brown- 
hoist Coal Bucket handles the coal on both sides of this track. When the coal 
is needed it is loaded into special cars and run into the boiler house by the crane. 


The Indianapolis Light and Heat Co. depends upon the Brownhoist Crane to 
do this important work. And their confidence is well placed as the past 4 years 


4 have shown. The Brownhoist is built for hard, continuous work and you can 
4 depend upon it working day and night. The Brownhoist may cost more but is 
worth it. 


The Brown Hoisting Machinery Co., Cleveland, Ohio 


. Engineers and Manufacturers of Heavy Dock Machinery, 
a Bridge Cranes, etc., as well as smaller Cranes and Hoists. 


BRANCH OFFICES: 
New York Pittsburg. Chicago San Francisco and (Portland, Ore., Colby Eng’r Co.) 


_BROWNHOIST 
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Economical Durable 
“ALLIANCE” 


Billet Charging Machine 


Cut shows a machine designed to charge 
billets and slabs into and draw them from 
reheating furnaces. It will pick up a slab 
from any position on the floor 


and charge it into the furnace. 
9 
PITTSBURG) Ze Laryest 


Two Thousand Yards a Day 


That’s what this big barge derrick frequently 
scoops from the old mud channel down at 
New Orleans. Another tribute to the engi- 
neering principles of 


CLYDE EXCAVATING ENGINES 


MR. WILLIAMS, of DOULLUT & WILLIAMS, owners of 
the burly barge, says 800 or 900 yards is considered a 
good day’s work, but the CLYDE beats the usual aver- 
age with ease—and at low expense. 


Hadn't you better write for the Big Red Catalog—TODAY ? 


_ CLYDE IRON WORKS 


Duluth, Minnesota 
U. S. A. 


THe JOURNAL 
Am.Soc. M.E. 


Cranes and Hoists 


Electric Traveling 
Cranes. 


Hand Power Traveling 
Cranes. 


Grab Bucket Cranes. 
Jib Cranes. 


Monorail Cranes. 


Electric Hoists. 
I-beam Trolleys. 
Track Systems. 


High Spced Chain 
Hoists. 


Alfred Box & 


PHILADELPHIA, PA. 


Co. 


Sprague Electric 


HOISTS 


ONE TO SIX TONS 


Use outdoors and in Foun- 
dries; Machine Shops, 
Pressrooms and .Ware- 
houses. 


SAFE — DURABLE — FOOL PROOF 
Send for Bulletin No. 48923 


Sprague Electric Works 
Of General Electric Company 


Direct 
Current 


Four Ropes Main Offices: 527-531 W. 34th’St. 
and Mag: New York 

Branch Offices in Principal Cities 


LIDGERWOOD HOISTS 


Steam, Electric, Gasoline 


A complete line of standard types and sizes built 
to fill the severe conditions met in contracting 
work. Special Hoists to Order. 


LIDGERWOOD MFG. CO. 
96 Liberty St., New York 


Philadelphia 
Los Angeles 


Pittsburgh > 
seattle 


Chicago 
London “* 
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OnE Man anD A SHEPARD HOTST 


This SHEPARD Monorail Hoist equipped with a Duplex Electro Magnet 


cut the cost of unloading pipe from freight car to warehouse 66%—and ONE 
MAN with a SHEPARD Hoist completes the operation. 


Interested? Write for New Handbook “ N ” on 
Hoisting Machinery for Industrial Works 


“ Hoist! Buy a SHEPARD” 


S ELECTRIC 


MONTOUR FALLS NX 


PONTREAL, LONDON. 


THE HANDLING cost 


Mii 


| | 
CRANE & HOIST CO. 
PITTSBURO 
CHICAGO 
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John A. Roebling’s Sons Company 
Manufacturers of 
WIRE ROPE, STRAND, TELEPHONE, COPPER, FLAT, 
SPECIAL SHAPE AND MISCELLANEOUS WIRES, 
INSULATED WIRES AND CABLES 
TRENTON, NEW JERSEY 


AGENCIES AND BRANCHES: 


New York Boston Chicago Philadelphia Pittsburgh 
Cleveland Atlanta San Francisco Los Angeles 
Seattle Portland, Oregon 


Widely Used and Imi- 
tated Chain Hoist 


Naturally a ho’ | that jo ye | the 
ularity an | a8 
the anti OOP Hand hain U 
planeta spu to? one steel w 
as doe Ford Tribloc, 
sa ‘trail that ° try to follow 

or mutual protection know that the 
Edo Hand Chain GUIDE is a pat- 
ented feature that no manufacturer 
has the right to embody in a Chain 
Hoist without license fro m us, 


Get Catalog 8 for full particulars 


FORD CHAIN BLOCK & MFG. CO. 
139 Oxford Street Philadelphia, Pa. 


THE 
Au. Soc 


Tripler Blocks 
handling 


bridve girders 


Yale Hoists—The Friend of Labor 


No better efficiency 
of highly Yale 


method for increasing the 
paid labor can be found than the use 


productive 
of the 


Triplex Block to facilitate the rapid, safe and economical 
handling of loads 
The Yale Triplex Block also increases output by cutting 


down non-productive time of machines. Rough material is 
quickly set and finished product safely and expeditiously re 
moved. 

The Yale Triplex Block is adaptable to every 
where the efficient handling of loads is a factor. 
capacities 4 ton to 40 tons—-each block is tested to 
pounds for each rated ton. 

For Sale by Machinery Supply Houses 
PUT YOUR HOISTING PROBLEMS UP TO US 
For factory locking equipment use a Yale 

Master-key System. Write us for particulars 


The Yale & Towne Mfg. Co. 


9 East 40th Street 


industry 
Made in 
3560 


New York 


JOURNAL 
M.E. 
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SPEED 


In Screw Machine Production 


MILLHOLLAND 


Turret The Millholland has every feature for speed in turning out 

accurate work. Rigidity, accuracy and power—combined with 

Scr ew unusual ease of handling and convenience to the operator— 

° makes this machine a big producer. 
Machines Our Bulletin tells all the details. Write for a copy. 

2% x 30 sienetiasturtng ar Lathe W. K. Millholland Machine Co., Indianapolis, Ind. 
2% 2 10 Screw Machine Domestic Agents: E. L. Essley Machinery Co., Chicago, Mil. Strong, Carlisle & 
eS fe ee Hammond Co., of Cleveland, Ohio, and Detroit, Mich., Laughlin-Barney Ma- 
2s te chinery Co., Pittsburgh, Pa. Hill, Clarke & Company, Boston and New York. 


Sherrit and Stoer Co., Philadelphia, Pa. 


Prompt de- 
liveries on 
all sizes of 
machines. 


Gear Milling Machines 
Gear Hobbing Machines 


We specialize in machines for automatically cutting h 
gears up to 10-inch diameter and as coarse as 8 pitch 
in steel. For Spur, Bevel, Spirals, Worm Gears, : 
Worms, Special Shapes and Form Milling. 


>=BRIDGEFORD 
HEAVY DUTY LATHES 


AVE for many years en- 
joyed a reputation for 


both productive capacity 
and service. 

Strong, rugged and _ powerful, 
these machines have a_ productive 
capacity which has surprised those 
well informed on this subject. 

Builders of Heavy Duty Lathes 

for More Than Twenty Years 

BRIDGEFORD 
MACHINE TOOL WORKS 
159 Winton Road, Rochester, N. Y. 


4 


AUTOMATIC MILLING MACHINES 
| PLAIN MILLING MACHINES 
PLAIN AND BALL BEARING DRILL PRESSES 
Send for Catalog No. 15 


THE BILTON MACHINE TOOL CO 


BRIDGEPORT, CONN. 
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NUTTER AND BARNES 


Automatic Metal Saws 


are adapted to a wide range of metal 
cutting. Compact and convenient 
—affording to an unusual degree 
flexibility in feeds and speeds—they 
are capable of effecting large shop 
economies in metal cutting. 


Some of the exclusive features are 
compactness of construction, per- 
mitting the use of saws of small 
diameter, direct spur gear drive at a 
ratio of forty-three to one, taper ad- 
justments for taking up wear of slide, 
safety device to prevent breakage 
by overfeeding, quick feed changes, 
combined saw guard and lubricator 
container affording safety to the 
operator and abundance of lubricant 
for the work. 


High-speed Cutting-off Machines 
in six sizes up to twelve inches in 
capacity, also Saw Sharpeners. Let 
us send you complete catalog. 


Nutter and Barnes 
Company 
Hinsdale, N. H. 


Chicago Office: 13 So. Clinton St 


Ltad., Malmo, Sweden. Sociedad General 
de Representaciones, Madrid, Spain. 


HE GEAR SHAPER CUTTER works on the 
molding-generating process and is ground all over 
after hardening, including the involute curves on 
the teeth which are generated. Strictly speaking, it is 
a laboratory product made in commercial quantities 
and sold at commercial prices. What is of greatest in- 
terest to you is the fact that you can buy Gear Shaper 
cutters year after year of the same high dependable 
rade of accuracy. We have a booklet, “The Gear 
haper Cutter,” which will tell you more about this 
wonderful tool. 


The Fellows Gear Shaper Co. 
Springfield, Vermont 


DELIVERIES 


in 1 to 10 days 


KELLY PRODUCTION TOOLS 


Teves 


FOR 
CYLINDERS. 
Crank Cases, 
Connecting Rods, 
Auto Parts, Etc. 


THEY 


‘*‘ADJUST’’ 
Write for the Catalog G-3 


THE KELLY REAMER CO. 
CLEVELAND, OHIO, U.S. A. 
C. W. Burton, Griffiths & Co., London, English Agents 7 
40 Domestic Agencies Operations 


Burton Fils, Paris, French Agents 


KELLY 
‘*Multiple”’ 


The R. K. LeBlond 
Machine Tool Co. 


CINCINNATI, OHIO 


We manufacture a complete line of Heavy Duty 
Lathes and Milling Machines. They are scien- 
tifically designed, so the power is limited only 
by the strength of the cutting tool. 
pay you to investigate our machines. 


Catalogue upon request 


Tt will 


42 
> 
23 
ae 
It 
Foreign Agents: Allied Machinery Com, 
pany of America, Paris, France; Turin, 
— Italy; Zurich, Switzerland; Petrograd, 
3 Russia; Moscow, Russia. Alfred Herbert, 
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Machine Works 


FITCHBURG, MASS. 


Contractors, Builders, and Designers of 
Special Machinery 


WE USE JOHANSSON GAUGES 


PIONEER 


Inter-Pole Motors 


For all electric drives—Constant or Adjustable 
Speed. All standard voltages. 


Freedom from sparking—Heavy intermittent 
overl 


Write us on your motor problems, Bulletins mailed on request. 


Electro Dynamic Company 
BAYONNE, N. J. 


AMERICAN METAL TREATMENT CO. 


ELIZABETH, N. J. 


SAMPLE BY THE 
OF CASE GAS 
HARDENING PROCESS 


OUR SPECIALTIES: 


CASE HARDENING, HARDENING, ANNEALING 
TEMPERING, GUN METAL COLORING, ETC. 


DOEHLER 
DIE-CASTINGS 


Accomplish every essential die-casting 
requirement. Produced by an organi- 
zation who, for a decade, has made the 
die-casting manufacture their sole and 
exclusive aim—the results achieved are am- 


ply demonstrated 


by the extensive 

and CONSIST- 

ENT use of 
Castings by the 
leading manufac- 
turers in all 
branches of the 
metal working 
industries. 


WE-CASTING 
BROOKLYN. NY. 
NEWARK.N.J. TOLEDO. OHIO. 


Producers of Die-Castings in Aluminum, Zinc, Tin 
and Lead Alloys. Also manufacturers of Die-Cast 


Babbitt Bearings and Babbitt-Lined Bronse Bearings. 
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New York 


Chicago 


London 


Canadian Factory 


THe JOURNAL 
Am.Soc.M.E. 


We have made it a point to 
collect data on the life of gages 
and any manufacturer who tells 
us how many pieces he expects 
to manufacture, the degree of 
accuracy required, etc., will be 
furnished with complete data as 
to the number of Gages required 
and their total cost, as well as 
the number of reserve Gages 
required to keep production 
going. 


Get a copy of our new Bul- 
letin “How to Measure Screw 
Threads,” which gives some 
valuable data on the use of 
Gages. 


Greenfield Tap and 


Die Coporation 
Greenfield 


Massachusetts 


28 Warren St. 
13 S. Clinton St. 


149 Queen Victoria St. 


Wells Brothers 
Company of 
Canada, Ltd., 
Galt,Ontario 


Standards 


In Screw Threading 


are established and maintained by the use of 
G. T. D. Limit Gages. 


The limits between which the work must pass 
are determined in advance. The points are set 
by the chief inspector and the gage may be 
turned over to the most inexperienced operator. 
The human element is eliminated—tedious and 
expensive measuring methods are done away 
with. The screws are assured of being per- 
fectly uniform and interchangeable. 


Let the weight of the screw govern the touch. 


Nothing could be more simple or more 
positive. 


Standardize your inspection methods. 


Too Large 
Screw will not 
pass upper 
points. 


> 


Too Smal) 


Screw passes 
both sets of 
points. 


Just Right 


Screw passes upper points but 
hangs on lower points. 
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One man, operating a Type C Car- 
wen Dynamic Balancing Machine, 


can measure the running unbal- porting springs and, 
ance in 100 armatures or crank- 
shafts in an 8-hour day. 

| 


An ordinarygworkman, drilling or adding metal according to 
the balancing;machine’s readings, can put them in balance in 
about the same time. 


The Carwen machine works so rapidly because it is adjusted 
while running. One hand-wheel locates the plane of un- 
balance; the other measures the amount of unbalance. By 
turning first one, then the other, the correct result is found in 
a few moments. 


MEASURES RUNNING UNBALANCE 


The object to be balanced is rotated on a vibrating The mass and radius of the dummy weights are 
bed, hinged at one end and spring-supported at the other. known. The distance between them is varied by a 
Hung from the bed is a shaft carrying two dummy right and left hand screw, rotated through gearing from 
weights, rotating in unison with the object under test. the left hand-wheel. When equilibrium is reached, we 
When the unbalance due to the weights equals and ap- know that the product of WEIGHT, RADIUS and DIS- 


poses that due to the object, vibration ceases. The un- TANCE of the dummy weights is equal to the product of 
balance due to the weights is then measured and is ap- weight, radius and distance for the metal to be added to 
plied by means of a chart to the object. or removed from the object itself. 


Our booklet tells the whole story. Demonstration gladly siven 


Special sizes built to order 


THE CARLSON-WENSTROM COMPANY 


Erie Avenue at Richmond Street, Philadelphia, Pa. 


Makers also of Carwen Nine sizes, for objects 
Ball Bearings. from ‘4 lb. armatures to 
14,000 lb. armatures. 


amic Balancing Machine 


(AKimorr Parents) 
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DYNAMIC BALANCE 


M® N. W. AKIMOFF, M.E., wishes to 

announce that his Laboratory of Dy- 
namic Balance, recently opened in Philadel- 
phia, enables him to take on a limited amount of 
outside work, pertaining to Running Balance of 
shafts, etc. In writing please state exact nature 
of product, quantities, etc. 


Office: Harrison Building - Philadelphia 


Of the important part which high-grade electric welding 
has played in the recent tremendous development of ship- 
building, munition-making and general engineering in 
Great Britain and France? 


- That the greatest of British shipyards are now electrically 
welding frames, keels, deck-structures and plates, in ad- 
dition to making repairs of all kinds in the same manner? 


That in Great Britain alone, five million feet per month 
of Quasi-Arc slagged electrodes (‘‘ Weldtrodes”’) are 
used for this high-grade welding? 


That, by the use of these weldtrodes, mild steel, carpon 
steel, manganese steel, tool steel, and copper can be de- 
posited and welded? 


That Quasi-Arc welds give perfect fusion; and are free 
from oxidation, therefore are strong, ductile and easily 
machined or calked? 


That Quasi-Arc weldtrodes can be used with either Di- 
rect or Alternating Current, and will weld a seam in 
half the time required by other methods? 


Full information supplied upon request. 


QUASI-ARC WELDTRODE CO., Inc. 


Office and Works: 


107-109 Lafayette Street New York City 


‘ 
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The H. M. Lane Company 


Industrial Engineers 


Holcroft & Lane Company 


Contracting Engineers 


THE H. M. LANE CO. make a 
specialty of foundry design and the 
layout and arrangement of foundries 
and metallurgical plants. 


THE HOLCROFT & LANE CO. 
build Open Hearth, Malleable and 
Non-ferrous Melting Furnaces, An- 
nealing Ovens for Malleable and 
Steel Castings, Core Ovens and 
Mold Ovens. They have installed 
over two hundred ovens under the 
Lane Forced Draft System. 


Union Drawn Steel Co. 


Beaver Falls, Pa. 
MAKERS OF 
Bright Cold Finished Bessemer, Open 
Hearth, Crucible and Alloy Steels, in 


Rounds, Flats, Squares, Hexagons and 
Special Shapes. 


Shafting Screw Steel 


Thereis nothing 


better than the Best 


ace 


To secure 100% Economy and 100% Efficiency use W. N. 
Best oil and tar burners and furnaces for Annealing, 
Case Hardening, Tempering, Forging, Heat Treating, etc. 


SEND FOR CATALOG 
“There is nothing better than the Best’ 


G2) W.N. BEST, Inc. 


yy 11 Broadway New York City 
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Address 
707 TRUSSED CONCRETE BLDG. 
Detroit. Mich. <> 


Purer Gases at Less Cost 
Mean Higher Efficiency 
in Cutting and Welding 


Type 
4-1000 


Oxygen 
99.0°7 
Pure 

Better 


With This Generator You Can Adjust 
Your Supply of Purest Gases 
to Your Varying Needs 


This is an advantage of the new I. O. C. Type 4-1000 
Unit Generator that no other generator can give 
you. Think what it means. 


You can install a battery of these cells which at normal 
current of 600 amperes will just meet your normal 
need for oxygen and hydrogen, the production 
efficiency being a maximum. 


When you need less gas, you simply lower your current, 
which reduces the output and current cost correspond- 
ingly. You can go even below 200 amperes. 


When you need more gas, you can increase your cur- 
rent to upwards of 1000 amperes, with gas output 
increased correspondingly. 


In other words, without any alteration in your gen- 
erating plant and without loss of efficiency, you can 
vary your gas production over a range of more than 

to | 


This is one exclusive I. O. C. Type 4-1000 Unit Gen- 
erator economy. There are others equally valuable. 


Write for the 
Type 4-1000 Bulletin 


International Oxygen 
115 Broadway, New York 


LONDON: Arthur Lyon & Wrench, Ltd., Caxton House, S. W- 


DEcEMBER 
1917 47 | 
| 
anil 
Cell 
| 
1 Hydrogen 
99.5%, 
Pure 
or 
Better 


48 


ADVERTISING SECTION 


THe JOURNAL 
Am. Soc. M.E. 


Front Vieu 
Showing 
Settling 
Tank 


ENGINEERS - MACHINISTS 
Wood and Walnut Sts. 


MANUFACTURERS OF 


Rotary Vacuum Pumps for highest possible 
Dry Vacuum 


Rotary Blowers—Centrifugal Pumps 


Contract Work and Builders of 
Special Machinery 


SEND US YOUR BLUE PRINTS 


Chicago, Ill. 


REG.U.S. PAT.OFF. 


| THE NEW 
CATALOGUE OF 


_ WATER CONTROLLING APPARATUS 
_ IS NOW BEING DISTRIBUTED 


SUPERIOR QUALITY 


This is 
complete 
logue 


the first 
Cata- 
of Equip- 
ment and Acces- 
sories for Water 
Controlling as re- 
quired for Canals, 
Penstocks, Flumes. 
Irrigation and 
Sewage Improve- 
ments. A valuable 
collection of de- 
signs and general 
information. 


waterworks men and others interested in water- 
controlling Machinery should write for their copy at once, 


RODNEY HUNT MACHINE CO. 


80 Mill St., Orange, Mass. 


Manufacturers of Turbine Water Wheels, Water Con 
Apparatus, Power Transmission E uipment, 
Underwriter Rotary Fire Pumps, Teatile Wet inishing 
Machinery. 


METAL RECLAIMING MILL 


A Continuous Mill for Separating Metal from Cin- 
ders, Slag, Old Crucibles, Skimmings, Sweepings, Etc. 


Built in Two Sizes 


( 2%4H.P. 3% H.P. 
No. 4 , 800 lbs. per No.5 1500 Ibs. per 
hour. hour. 


THE STANDARD EQUIPMENT CO. 


New Haven, Conn. 


WATER WHEELS 


With Connections and Complete Power 
Transmission 
WATER WHEEL GOVERNORS GEARING 


WOOD PULP AND PAPER MACHINERY 
PUMPS HYDRAULIC PRESSES 


SPECIAL MACHINERY TO ORDER 


Holyoke Machine Company 
HOLYOKE, MASS. WORCESTER, MASS. 


‘BU 


Chemical Plants 


Chemical Equipment and Complete Plants for pro- 
ducing heavy chemicals, acids, caustic alkalies and 
organic chemicals, including Aniline, Phenol, Picric 
Acid, Paranitraniline, Beta Naphthol and other inter- 
mediate products for Coal-Tar Colors. 

Special apparatus for all operations of the organic 
chemical industry such as nitration, sulfonation, re- 
duction, chlorination, caustic fusion, etc. 


VacuumApparatus 


“The Highest Attainment in Vacuum Dryer Construction” 
DRYERS FOR ALL MATERIALS 
VACUUM SHELF DRYERS. _ drying materials that can 


handled in pans or trays. 
VACUUM ROTARY DRYERS. a any material that permits 


being tumbled while drying. 
VACUUM DRUM DRYERS, Sues any liquids contain- 
Evaporators, Condensers, Dry Vacuum ll Solvent Reciaim- 
ing Apparatus, Impregnating Apparatus. Etc 
Catalog Matied om Request. 


Buffalo Foundry & Machine (o. 


37 Buffalo,NY. 


NewYork Office 17 Battery Place 


mC 
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YOU CAN HAVE 
THE SAME 


Rarely a week goes by without our receiv- 
ing favorable comments from mill operators 
praising our milling machinery. 


BAUER 
Ball Bearing Attrition Mills 


will get more 


business for you because are 
prepared to do the work. The uniformity of this 
work and their all around economy has made them 
the universal favorite in the milling world. 


When you compare them point for point with 
other milling machinery on the market—you will 
understand why satisfied users of Bauer Machin 
ery write to tell us of their success, 


1 line 
log 


they 


from wou 


will bring vou our cata 
and a 


list of users nearest ou 


_ ENGINEERS and SUPERINTENDENTS 


especially 

When your client asks your advice concerning matters 

relating to your profession he expects you to be thor- 

| oughly posted He has a right to expect this, and with 

| this in view, it is your duty to post yourself as to what 

is best. is is especially true in reference to crushing 

and grinding equipment. That is why you should be- 
come acquainted with 


THE BAUER BROS. COMPANY 


Formerly Manufacturing Co. 


526 Bauer Building Springfield, Ohio 


©) 


WILLIAMS 
_ | CRUSHERS and GRINDERS 
An Insurance Policy || nents we 


what Williams Crushers and Grinders are suitable for, 
and where they can be used to best advantage. We 
would like to place a complete set of these catalogs in | 
the hands of every engineer or superintendent who is 
called upon from time to time to give advice as to the 


A ainsta_ hortage of Fine Coal 


PATENTED 


. * best type of this class of machinery. If you do not 
5 desire the entire set as outlined below, specify those 
é that you would like to have by numbers. The table 
i below shows what materials they cover. 
NO. 101 | NO. 101-A NO. 101-B NO. 101-C 
Lime Clay Bone Linseed 
Gypsum Asphalt Shells Cotton Seed | 
3 Coal Sand Poultry Food Castor, Nitre 
2 aise 2 Ochres All Clay and all Salt Cake 
| 3 ei ; Dry Colors Material Fertilizer y Bean 
Material Copra, Etc. | 
| H E J E F cL R E Y ; NO. 101-D NO. 101-E NO. 101-F SPECIAL | 
’ Stock Feed Coal Crushers Shredders Soap Powder 
2 Cereals for Bark, Chips All Dru 
SINGLE ROLL COAL CRUSHER ; Alfalfa Coke Ovens Wood Pulp Material 
E and all Gas Plants Licorice Root Paper Stock 
2 By-Products and all and all and all 
Fine Coal-Screenings, Nut and Slack from the Flour Mills PiMaterial 
mines are in great demand. Deliveries are irreg- ‘sg 
THE WILLIAMS PATENT CRUSHER 
One operation of the Jeffrey Single Roll Crusher 
reduces Run-of-Mine coal to 34-1 | & PULVERIZER COMPANY 


t “, the proved 
sizes tor greatest stoker efficiency. GENERAL SALES DEPT., 37 WEST VAN BUREN ST. 


CHICAGO, ILL. 


Ist Natl. Bank Bidg., 
DENVER, COLO. 


Write for Crusher Bulletin No. 141-1. 


The Jeffrey Manufacturing Co. 


904 North Fourth Street Columbus, Ohio 


PLANT: ST. LOUIS, MO. 


Z 
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FACTORY EQUIPMENT 
OUTFITTERS 


Our Wash Bowls in Batteries Conserve Water Supply 
and Conserve Waste—individual wash at low cost. 


Our lines include:— 

Sanitary Wash Bowls (in batteries), Bubbling 
Fountains (Plain and Ice Cooled), Metal Lockers, 
Metal Stock and Pattern Storage Racks, Metal 
Shelving, Metal Cabinets, Vault Fixtures, Soda Ket- 
tles (40 and 60 Gallons), Metal Stools and Chairs, 
Water Mixers, Work Benches, Bench Legs, full line 
of Plumbing Fixtures, etc. 


Send for Catalogue 


MANUFACTURING EQUIPMENT AND 
ENGINEERING COMPANY 
136 DAVIS STREET, - BOSTON, MASS. 


Works and Mail address, Framingham, Mass. 


Speeds —and Speed 


THE JOURNAL 
Am.Soc.M.E. 


The speeds developed by power units and 
machines have such a bearing on the speed of 
production, that few good mechanics will do 
without a Speed Counter. 

As almost every engineer knows, the stand- 
ard instrument is the 


COUNTER 


This counter gives you exact revolutions per minute 
without the use of a stop-watch. The push-clutch 
starts or stops mechanism instantly. A VEEDER is 
equally accurate for high or low speeds. The price, $3.00 


You have only to request booklet for detailed description of Speed- 


Counter and production-counters as well. 


The Veeder Mfg. Co. 


16 Sargeant St., Hartford, Conn. 


SAVE YOUR 
LAMPS 


FLEXCO-LOK GUARDS 


Protect your lamps from breakage 
or theft. Hinged at base—Easily 
adjusted. 

Will save you many times their 
reasonable cost. Write for folder. 


Flexible Steel Lacing Co. 
522 So. Clinton Street 
CHICAGO, ILL. 


Makers of Alligator Steel Belt Lacing. “Jast a hammer to apply it.” 


HAY-BUDD 


VRING 


SOLID 
FORGED 


A long 

step 
forward. 
First made 
in America. 


Solid Forged 
Steel Top, 
welded to a solid 
Forged Base, 
making a solid 
Forged Anvil. 


225,000 in Use. 


HAY-BUDDEN MFG.CO. crs: Brooklyn, N. Y. 


NE of the largest collections of engineering litera- 
ture in the world is the Engineering Library in 
the Engineering Societies Building, 29 West 39th 

Street, New York. 


It comprises 65,000 volumes, including many rare 
and valuable reference works not readily accessible 
elsewhere. Over 800 technical journals and magazines 
are regularly received, including every important 
engineering journal in the world in the mechanical, 
electrical and mining fields. 


The library is open from 9 a.m. to 10 p.m., with 
trained librarians in constant attendance. Its re- 
sources are at the service of the engineering and scien- 
tific public. 


The Journal of The American Society 
of Mechanical Engineers 


November, 1917 CARD INDEX Vol. 39, No. 11 
Page 

Preventable Waste of Coal in the United States, David Moffat Myers. 

With a Consideration of Alternative Methods of Its Elimination. 
Plotting Blower-Test Curves, A. 
The Moisture Content of Textiles and Some of Its Effects, William 

D. Hartshorne 
Labor-Turnover Records and the Labor Problem, Richard B. Gregg 
Accident Prevention in the Textile Industry, David 8. Beyer 
Bagasse as a Source of Fuel, E. C. Freeland 
The Steam Motor in the Automotive Field, E. T. Adams 
Work of the Boiler Code Committee................... 
Correspondence 


Engineering Survey. Review of Engineering Progress and Attain- 
ment in Mechanical Engineering and Related Fields, Including a 
Digest of Current Technical Periodicals and a Selected List of 
Engineering Articles 

Library Notes, Personals, and The New Books 
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Engineers have learned 
how to remedy dust- 
ing and wearing con- 
crete floors. 


They are specifying the 
liquid chemical 


TRADE MARK 


Being a liquid it can 
be applied after the 
new floor is set and on 
old floors which begin 
to show wear. 


They specify Lapido- 
lith because it has been 
used for years and be- 
cause its hardening ac- 
tion is positive and 
permanent. 


Lapidolith for concrete 
floor permanence. 


Write for scientific 
proof and sample for 
test. 


Department 19 


L. SONNEBORN SONS, INC. 
264 Pearl Street New York 


Manufacturers of Cemcoat, 
the Washable Woll Coating 


When You Consider 
the Heating Boiler— 


You want to know the one that will 
be of greatest efficiency at that rate of 
combustion which will give satisfac- 
tory service the greater part of the 
time. It is not safe to specify grate 
area, for all boilers of the same grate 
area will not supply the same amount 
of steam at the radiators, nor will all 
be of the highest efficiency. 

The character and location of fire surface, 
ratio of fire surface to grate area, and details 
oft construction are important. 


You will find the tables relating to 


Mills Water 
Tube Boilers 


of great assistance. They enable you to de- 
termine the number of sections and the effi- 
ciency at various rates of combustion. 


Size of boiler and grate area are not the 
important factors, for a boiler of the Mills 
design will supply the steam or hot water 
even though smaller than some other makes. 
Tables on all sizes of the Mills Boilers should 
be in your hands. 


The H. B. Smith Co. 


WESTFIELD, MASS. 


BOSTON NEW YORK 
138 Washington St. North 10 East 39th St. 
PHILADELPHIA 
17th and Arch Streets 
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ASME CONDENSED 
CATALOGUES OF 
56-56 


Professional and Educational 


Canada 
Healy, Frederick E 
Connecticut 


Harris, Harry E. 
Hubbard, Franklin G 
Hubbard and Harris 


Arnold Co. 
Austin, William A. 
Doud, Willard 


Jackson, D. C.& Wm. B 


Massey Co., Geo. B. 
Yeomans, Lucien I. 


Massachusetts 


Gooding, Charles S 
Green Co., Samuel M 
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Directory 


GEOGRAPHICAL INDEX 


Stevens, John A. 
Stone & Webster 


Maryland 
Varney, William W. 


Michigan 
Guthrie Co.,Wm G 


Missouri 
Clyne, R. G. 


New York 
Ancona. J. F. 
Baker, Donald A. 
Cary, Albert A 


Electrical Testing Laboratories 

Hannah, Frederick A. 

Jones, Bassett 

Kidde & Company Inc., Walter 

Kidder, W. M. 

Marble, H. M. 

Meyer, Jr.. Henry C. 

Peirce, Jr., Edwin J. 

Polakov, Walter N. 

Testing Laboratory of The 
Automobile Club of America 

Vickess, Samuel 

Wayte. Inc., W. J. 


Ohio 
Sessions, Frank L. 


CONSULTING ENGINEERS 


Francis, lsaac Hathaway 
Hope Engineering & Supply Co. 
Jellett Co., Stewart A. 


Rice, Cyrus Wm. 


New Hampshire 

Abbott, Jr., W. G. 
Manning, Chas B. 
Manning, Chas. H. 


Rhode Island 
Gilbreth, Frank B 
Lewis, Warren B. 
Virginia 

Shepard, George 


Tue JouRNAL 
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Main, Chas. T. 
Norton, Fred E. 


Collins, Hubert E. 
Coiwell, James V. V. 


Pennsylvania 
Benner, L. 
Day & Zimmermann 


W. G. ABBOTT, Jr. 
Research Engineer 
Development of Inventions, Special = 


Machinery and Industrial Processes, = 
Chemical and Electrical. 5 


Laboratory: WILTON, N. H. 


Established 1857 


ALEXANDER & DOWELL 
Attorneys at Law 
Counsel in Patent Causes 

U. S. and Foreign Patents and Trade- 
Marks Procured. Expert opinions 
rendered on the Scope, Validity and 
Infringement of Patents, Suits pros- 
ecuted and defended. 
900 F Street, N. W., Washington, D.C. 


J. F. ANCONA 
Engineer 


FACTORIES AND MILLS 

= BUILDING DESIGN 

= REINFORCED CONCRETE 
FIRE PROTECTION 

HEATING & VENTILATION 
POWER 


Cutler Bldg., 


ROCHESTER, 
N.Y. 


Washington, D.C. 


Alexander & Dowell 
Schoenborn W.E. 


WILLIAM A. AUSTIN 
Member A. S. M. E. 
Consulting Engineer 
Specialist in Motive Power and Railwav 
Equipment 
ANALYSIS—DESIGN—INSPECTION 
555 McCormick Bldg., CHICAGO © 


DONALD A. BAKER 
Assoc. Mem. A.S.M.F. 
TOOL ENGINEER 


Designing of tools for interchanveshie manu- - 
facture. Special and actomatic machinery. Jigs, = 
fixtures, press tools. Develonpment of mechanical = 
inventions. Redesign and adjustment of present = 
tool and plant layouts a specialty 


308 Va derbilt Ave. Bidg., 51 E. 42d St..N. Y. 


H. L. BENNER 
Member A. S. M. E. 
Mechanical and Electrical Engineer 
SPECIAL MACHINERY 
DESIGNED OR BUILT 
N. E Cor. Fairhill and Huntingdon Streets 
Philadelphia, Pa. 
Bell ’Phone - - Kensington 4918 
Keystone ’Phone - - Park 335 


THE ARNOLD COMPANY 
Engineers—Constructors 
Electrical—Civil—Mechanical 
105 So. La Salle Street, CHICAGO 
111 Broadway, NEW YORK 


ALBERT A. CARY 
Member A.S.M.E. 


Designs, Tests or Specifications for 
Equipment of 
Power Plants, Mills or Business Buildings 
Furnace Designs & Fuel Economies : 


95 Liberty Street, NEW 


YORK 


R. G. CLYNE 

Member A.S.M. E. 
Consulting—Research 

Mechanical Engineer 
Designer of labor saving automatie machinery 
Kedesigning inoperative machinery 

or inventions a specialty. 

Office and Laborato 


700-704 Columbia Bldg., SAINT LOUIS, MO. 


HUBERT E. COLLINS 
Member A.S.M.L. 
Consulting Engineer 
Power P ant 


Design—Constru Operation 


Specialist on power plant operation Diagnow iciar 
on power plant troubles. Investixations and reports f 
manufacturers, corporations d other consultants jesu 
ing the added opinion of practical ex pernence 

) 
> 
132 Boyce A\ 


UTICA, 


JAMES V. V. COLWELL 
Member A. S.M.E. 
Equipment Engineer 
Inspection—Appraisals—Management 


Logical mechanicalarrangement of equipment 
for eccnomical production 


105 West 40th Street, NEW YORK, N. Y. 


DAY & ZIMMERMANN, Inc. 
Engineers 


‘ndustrial Plante i 
Public Utilities 


611 Chestnut St., PHILADELPHIA 
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CONSULTING ENGINEERS 


WILLARD DOUD 
Member A.S.M.E. 
Mechanical—Electrical 
ENGINEER 


Railroad Shops, Factories, Power Plants 


440-5 Old Colony Bldg., CHICAGO 


i HARRY E. HARRIS 

i Member A.S.M.E. 

: Manufacturing Engineer 

A Planning, Designing and Installing, Manu- 


facturing Processes, Tools, Equipment, 
Machinery for Interchangeable, Low 
Cost, High Grade Products. 
BRIDGEPORT, CONN. 


ELECTRICAL TESTING 
LABORATORIES : 
Electrical and Mechanical Laboratories - 


Tests of Electrical Machinery, Apparatus 
and Supplies. Materials of Construction, 
Coal, Paper, etc. Inspection of Materia! and 
Apparatus at Manufactories. 


Soth St. & East End Ave., N.Y. CITY 


ISAAC HATHAWAY FRANCIS 
Member A.S.M.E. 
Consulting Engineer 
1508 Commonwealth Trust Bldg. 
PHILADELPHIA, PA. 


Power, Heating, Ventilating 
Electrical and Sanitary Engineering 


FRANK B. GILBRETII 
(Incorporated) 
Jonsulting Engineers 
: Management 
Motion Study Waste Elimination 
Reports 
77 Brown St... PROVIDENCE, R. 1 


CHARLES S. GOODING 


Tech. Graduate 


Member A.S.M.E, 
Machinery Designing 
Patent Attorney and Expert 
© 27 School Street, BOSTON, MASS. 


SAMUEL M. GREEN COMPANY 


Engineers—Architects 
Appraisers 


: 293 Bridge St., SPRINGFIELD, MAss. 


WM. G. GUTHRIE Co. 
Industrial Engineers 
Practical and Scientific 

- Manufacturing Methods and Equipment 


FLINT, MICH. 


FREDERICK A. HANNAH 
Member A.S.M.E. 


Consulting Engineer 
Organization and Management 


40 Wall St.,. NEW YORK 


= 140 Cedar St 


FREDERICK E. HEALY 
Member A. S. M. E. 

Shell Plant Doctor 
Forging, seating and Machining 
British, French and Russian Shells. 

- 1387 Queen &t., W., TORONTO, CANADA © 


HOPE ENGINEERING AND 
SUPPLY COMPANY 
Specialists 
ABSORPTION AND COMPRESSION 
GASOLINE PLANTS 
Extracting Same from Natural Gas. 


Farmers Bank Bldg. PITTSBURG, PA. 


Consulting Engineer 
Designs, plans and specifications for the 
equipment of manufacturing plants. 
Specialist in hich quality, high output and 
ow cost manulacturing. 


1047 Broad St., BRIDGEPORT, CONN. 


PU 


FRANKLIN GILBERT HUBBARD 


WALTER M. KIDDER 
Consulting and Production 
Engineer 
Factory Organization 


Costs, Efficiency and Control 
Enhancing Production 


143 W. 82nd St., NEW YORK 


WARREN B. LEWIS 
Consulting Engineer 
Industrial Plants and Operations 


10 Weybosset St., PROVIDENCE, R. I. 


CHAS. T. MAIN 
Member A S. M.E. 
Engineer 


Plans and Specifications for Textile Millis and 
other Industria! Plants, W ater Power and Steam 
Power Developments. Examinations ard Re- 
ports op Plants with Reference to Theil: Value 


201 Devonshire Street, ECSTON. MASS. : 


CHAS. H. MANNING 
_ Member A.S.M.E. 


CHAS. B. MANNING 
Consulting Engineers 


886 Elm St., MMAANCHESTER, N. H. 


HUBBARD AND HARRIS 
Consulting and Manufacturing 
Engineers 
Factory organization, equipment, piece prices, 


= Stock systems, work routing and instruction 
> cards. Twenty-five years experience. 


: P. O. Box 1008, BRIDGEPORT, CONN, 


H. M. MARBLE 


141 Broadway i 
NEW YORK i 


PATENTS 


D. C. & WM. B. JACKSON 


Consulting Engineers for 
Electric and Allied Properties 
CHICAGO 
Harris Trust Bldg. 


BOSTON 
248 Boy Iston St. 


STEWART A. JELLETT CO. 

Building Equipment Engineers 
Steam Power Plants. Heating and Ventilation 
Electric Lighting and Power 
Sprinkler Equipments 
Elevators and Refrigeration 
Real Estate Trust Blda. PHILADELPHIA 


WALTER KIDDE & COMPANY 
Incorporated 


Engineers and Constructors 


NEW YORK CITY = 


GEO. B. MASSEY COMPANY 
Consulting Engineers 
EXCAVATING 
Equipment and Methods 
Peoples Gas Bldg., CHICAGO 


HENRY C. MEYER, Jr., and 
BASSETT JONES, Associated 


Consulting engineers for the mechanical and 
electrical equipment of buildings and in- 
dustrial plants, power plants, etc. 


1o1 Park Avenue NEW YORK 


FRED E. NORTON 
Consulting Engineer 

: Power Plant 

Design—Construction—Operation 


656 Main St., WORCESTER, Mass. 
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CONSULTING ENGINEERS 


EDWIN J. PEIRCE, Jr. 
Production Engineer 


Analyzing Conditions and Suggesting 
Methods for Decreasing Cost 
of Production. 


253 Broadway NEW YORK 


Address Navy Yard 


GEORGE H. SHEPARD 
Efficiency Engineer 
Member A. S. M. E. 


Consulting practice suspended until the end 
of the war. Invites correspondence with 
a view to future engagements. 


NORFOLK, VA. 


SAMUEL VICKESS 
Member A.S.M.E. 


Consulting Engineer 
Expert in Sugar Factories and Estates 


129 Front St., NEW YORK 


WALTER N. POLAKOV 
Member A.S.M.E. 


Consulting Engineer 
Stations and Industrial Power Plants 


Cost Systems. 
31 Nassau St. 


For Management Problems of Central - : 


Tests, Investigations, Reports, Records and = 


JOHN A. STEVENS, ENGINEER 
Member A.S.M.E. 

Light, Heat and Power Problems 
Power Plants 
Analysis—Design—Construction 
Purchased Power Contracts Negotiated 


8 Merrimack St., Lowell, Mass., U.S.A. 


NEW YorkK 


W. J. Wayte D. J. Lewis, Jr. 
W. J. WAYTE, Inc. 
Chemical and Mechanical 
Engineers 

Utilization of Wastes in Power and Manu- 


> facturing Plants. 
One Liberty St. NEW YORK 


CYRUS WM. RICE 
Member A.S.M.E. 


Water Purification Engineer 
Investigating, Consulting 


Manufacturing, Boiler Feed- 
ing and Railroad Water Supplies. 


63rd and Woodland Ave., Philadelphia, Pa, 


STONE & WEBSTER 
147 Milk Street 


BOSTON, MASS. 


LUCIEN I. YEOMANS 
Industrial Engineer 
CHICAGO 


W. E. SCHOENBORN, M. E. 
Mem.A.S.M.E. 
PATENTS 
U. 8S. and Foreign Patents and Trade Marks 
Fifteen years Examiner U. S. Patent Office 
Fourteen years Practitioner before U. 5S 
Patent Office. Expert opinions rendered on 
Scope, Validity and Infringement of Patents 


- of The Automobile Club of America 


Bldg., WASHINGTON, D. C. 


THE TESTING LABORATORY 


54th and 55th Sts., West of Broadway 
NEW YORK CITY 
Every facility for making thorough and 
unbiased tests of motors, carburetors, and 
accessories for 


AUTOMOBILES AEROPLANES BOATS 


FRANK L. SESSIONS 
Consulting Engineer 


Mechanical and Electrical Expert in 
PATENT CAUSES 


and the Development and Patenting of 
nventions 


Rockefeller Bldg., CLEVELAND 


WILLIAM W. VARNEY 
Member A. S. M. E. 
Attorney at Law and 
Patent Solicitor 


PATENTS COPYRIGHTS TRADE-MARKS 


Patent Office. 


1221 Calvert Bidg., 


Twenty years — before the United States : 


MD. 


The rate for insertion 
of announcements of 
Consulting Engineers is 
$2.00 per month. Orders 
are accepted on a “till 
forbid ” basis, subject to 
cancellation at any time 
by giving thirty days’ 
notice. 


ENGINEERING COLLEGES 


Indiana 
Rose Polytechnic Institute 
University of Notre Dame 


Massachusetts 
Worcester Polytechnic Institute 


New Jersey 
Rutgers College 


GEOGRAPHICAL INDEX 


New York 


New York University 
Polytechnic Institute of Brooklyn 


Ohio 
Case School of Applied Science 


Virginia 
Virginia Polytechnic Institute 


CASE SCHOOL OF APPLIED 
SCIENCE 


CLEVELAND, OHIO 


Courses in Civil, Mechanical, Electrical 
Mining, Metallurgical, and Chemical Engi- 
neering and in Physics. Half of each day 
given to practical work in the field, the m4 
or the laboratory. Send for catalogue. 


LAFAYETTE COLLEGE 
EASTON, PA. 
On the River, two New York 
Phtladelphta 
ent of Civil, Mechanical, Electrical 


and Chemical Engineering. Cooperative Shop 
courses in the foundries and manufactu 
plants of the Lehigh Valley. 


Address the Registrar 


NEW YORK UNIVERSITY 
SCHOOL OF APPLIED 
SCIENCE 


ments of Civil, Mechanical, Chemical 
and Industrial Engineering. 
For announcements or information, ad- 
dress: CHARLES HENRY SNOW, Dean, 
University Heights, Bronx, N. Y. City. 
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ENGINEERING COLLEGES 


POLYTECHNIC INSTITUTE RUTGERS COLLEGE WORCESTER POLYTECHNIC 
d OF BROOKLYN Courses in Civil, Electrical and Mechanical INSTITUTE : 
: i i i i . Biology <« yeneral Science. or cat- ses anical, 2 
ead ether address, Luther Engineering, in Chemistry and in General 
Atkinson, Ph.D., President; W. D. Ennis, H. Martin, Registrar. - — Graduate instruction in all depart- 
Engineering. NEW BRUNSWICK, N. J. 
STATE COLLEGE OF ENGINEERING 
UNIVERSITY OF NOTRE DAME 
Civil, Notre Dame, Indiana The rate for insertion 
ing to the dearee of BS. the Four year Courses Electrical, : of announcements of 
i pring. ~hanical, Chemical, Mi 4 
leading to degrees, Two year coursesin Consulting Engineers 
Address: Rhode Island State College trical and Mechanical Engineering leading to : . 
KINGSTON, R. I. certificate. Write for catalogue. 1S $2.00 per month. 
Orders are accepted on 
Indiana, Terre Haute VIRGINIA POLYTECHNIC a ‘till forbid’’ basis, . 
ROSE POLYTECHNIC INSTITUTE INSTITUTE subject to cancellation 
= A College of Engineering. Coursesin Mech- = Blacksburg, Va. ° ee 3 
| tectural Engineeting. “Extensive shops, well. Courses in Applied Science, Agriculture, at any time by giving 
% equipped laboratories in all departments, ex- ; Civil, Mechanical, Electrical, Mining, hi d ’ +4 a 
¥ penses low. 34th year. For catalog contain- : Chemical Engineering. Laboratory equip- t irty ays notice. 2 
; ing full information and professional register = ment. Apply to Registrar for Catalogue. q 
y of alumni, address J. L. Mees, President J. D. EGGLESTON, President. 5 
— 
| 
e 
= 
To Consulting Engineers: | 
‘ Practically all the manufacturing and power plants of the ; 
: country are running to the limit of their capacity. : 
& New plants are being erected on every hand. New equipment 3 
4 for these and for existing factories is the order of the day. ' 
| All this necessarily means an increased demand for consulting : 
i 
and designing service. 
Consulting engineers and organizations will find in the Directory i 
of Consulting Engineers, published each month in the Journal, an 
i effective way of bringing their service to the attention of the manu- 
facturing interests. 
A one-inch card in the Directory costs two dollars per monthly s 


insertion. Listing in the Geographical Index is included. 


See pages immediately preceding. 
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CLASSIFIED LIST OF MECHANICAL EQUIPMENT 


Manufactured by Firms Represented in The Journal of the American 
Society of Mechanical Engineers—For Alphabetical Index, See Page 72 


ecumulators, Hydraulic 
* Alliance Machine Co, 
Mackintosh, Hemphill & Co. 
Mesta Machine Co. 
Morgan Engineering Co. 

* Wood & Co., R. D, 


Aerial Tramways 
(See Tramways, Wire Rope) 
Air Brakes, Compressors, 
Filters, Receivers, etc. 
(See Brakes, Compressors, Fil- 
ters, Receivers, etc., Air) 


Air-Jet Lifts 
Schutte & Koerting Co. 


Air Washers 
* Spray Engineering Co. 


Alternators 
(See Generators, Electric) 


Ammeters 
* General Electric Co. 
* Westinghouse Elec. & Mfg. Co. 
s =" Electrical Instrument 


Ammonia Condensers, 
tings, ete 
(See ‘Condensers, Fittings, etc., 
Ammonia) 


Anemometers 
* Taylor Instruments Cos. 


Annealing 
* American Metal Treatment Co. 


Anvil Blocks 
Hooven, Owens, Rentschler Co. 


Anvils, Steel 
Hay-Budden Mfg. Co. 


Arches, Boiler 
* Detrick Co., M. H 


Arches, Ignition (Flat Sus- 
pended) 
* Detrick Co., M. H. 
* Green Engineering Co. 


Asbestos Products 
* Johns-Manville Co., H. 
Nightingale & Childs Co. 


Ash Ejectors 
(See Ejectors, Ash) 


Axles, Car 
*Lehigh Car, 
Works 


Wheel & Axle 


alancing Machines 
Akimoff, N. W. 
Carlson-Wenstrom Co. 


Ball Bearings, Gages, etc. 
(See Bearings, Gages, Ball) 


Balls, Brass and Bronze 
* Gwilliam Co. 


Balls, Steel 
* Atlas Ball Co. 
* Gwilliam Co. 


Barrows, Furnace Charging 
Weimer Machine Works Co. 


Bearings, Ball 
Carlson-Wenstrom Co. 
Fafnir Bearing Co, 

* Gurney Ball Bearing Co. 
* Gwilllam Co. 
* Norma Co. of America 


Bearings, Roller 
*Gwilliam Co 
* Norma Co. of America 
* Royersford Fdry. & Mch. Co. 


Bearings, Self-Oiling 
* Brown Co., A. & F. 
* Culdwell & Son Co. &. 
*Chain Belt Co. 
* Doebler Die-Casting Co. 


* Falls Clutch & eshiarss Co. 


* Hill Clutcb Co. 
Jeffre 
* Link- 
Koyerstord Fary. & Co. 
Wood's Sons Co., T. 


Fit-_ 


Bearings, Thrust 
Fafnir Bearing Co. 
* Gwilliam Co. 
* Hill Clutch Co. 
* Norma Co. of America 


Bells and Hoppers, Furnace 
Weimer Machine Works Co. 


Belt Dressing 
Quaker City Rubber Co. 
* Schieren Co., Chas. A. 
* Texas Co, 


Belt Fasteners 
* Flexible Steel Lacing Co. 
Quaker City Rubber Co. 
Belt Lacing 
* Schieren Co., Chas. A. 


Belt Lacing (Hinge) 
* Flexible Steel Lacing Co. 


Belt Tighteners 


*Brown Co., A. & F. 

* Caldwell & Son Co., H. W. 
* Hill Clutch Co. 

* Wood's Sons Co., T. B. 


Belting, Chain Link 


(See Chain Belts and Links) 


Belting, Conveyor 


* Goodrich Co., B. F. 
Quaker City Rubber Co. 


Belting, Endless, Woven 
H. 


* Gilmer Co., L 


| Belting, Leather 


| 
| 


* Schieren Co., Chas. A. 


Belting, Rubber 


* Goodrich Co., B. F. 
Quaker City Rubber Co. 


Belting, 
* Gilmer Co. H, 
* Goodrich F. 


Benches, Work 


Manufacturing Equipment & | 


Engrg. Co. 
Machines, Hydrau- 
Morgan Co. 
* Wood & Co., R. D. 


Blocks, Tackle 
* Clyde Iron Works 
* Hunt Co., Inc., C. 


s Roebling’s Sons Co., A. 
Blowers, Centrifugal 

* General Electric Co. 

* Westinghouse Elec. & Mfg. Co. 


Blowers, Fan 
* Green Fuel Economizer Co. 


Blowers, Pressure 
*Lammert & Mann 
Roots Co., P. H. & 


Blowers, Rotary 
*Lammert & Mann 
Roots Co., P. H. & F. M 
Schutte & Koerting Co. 


Blowers, Soot 
Diamond Power Speciality Co. 


Blowers, Steam 
Schutte & Koerting Co. 


Blue Printing Machines 
Wickes Bros. 


Blueing 
* American Metal Treatment Co. 


Boller Coverings, Furnaces, 
Tube Cleaners, Tubes, etc. 
(See Coverings, Furnaces, Tube 
Cleaners, Tubes, etc., Boller) 


Boller Settings, Steel Cased 
* Casey-Hedges Co. 


Boilers, Heating 
* Smith Co., H. B. 


Boilers, Internal Furnace 
* Bigelow Co. 
* Casey-Hedges Co. 
Connell fler Co., D. 
* Springfield Boiler Co. 


F. M. 


Boilers, Locomotive 
* Bigelow Co. 
* Casey-Hedges Co. 
* Clyde Iron Works 
* Erie City Iron Works 
* Lidgerwood Mfg. Co. 


Boilers, Marine 
* Almy Water Tube Boiler Co. 
* Babcock & Wilcox Co. 
* Casey-Hedges Co. 


Boilers, Oil-Burning 
Talbot Boiler & Engine Corp. | 


Boilers, Return Tubular 
* Bigelow Co, 
* Casey-Hedges Co. 
Connelly Boiler Co.. D. 
* Erie City Iron Works 
* Springfield Boiler Co. 
* Wickes Boiler Co. 


Boilers, Vertical Tubular 
* Bigelow Co 
* Casey-Hedges Co. 
* Clyde Iron Works 
* Lidgerwood Mfg. Co. 


Boilers, Water Tube 
| *Almy Water Tube Boller Co. 
| *® Babcock & Wilcox Co. 
| * Bigelow Co. 
* Casey-Hedges Co. 
Boiler Co., D. 
* Edge Moor Iron Works 
* Erie City Iron Works 
Heine Safety Boiler Co. 
*Keeler Co., E. 
* Springtie ld Boiler Co. 
} Talbot Boiler & Engine Corp 
* Wickes Boiler Co. 


| Bolt Cutters 
(See Cutters, Bolt) 


Boring Tools 
(See Tools, Boring) 


Brake Blocks 
* Johns-Manville Co., H. W. 


Brewers’ and Bottlers’ Ma- 
| ehinery 
* Vilter Mfg. Co. 


Bridge Tramways 
(See Tramways, Bridge) 
Bridges 
Toledo Bridge & Crane Co. 


_ Buckets, Elevator 
* Caldwell & Son Co., H. W. 
*Chain Belt Co. 
Gifford-Wood Co. 
Jeffre Co. 
* Link-Belt ko. 
| 
| Buckets, Grab 
* Brown Hoisting Machinery Co. 
*(lyde Irou Works 
* Hunt Co., 
Jeffrey Mtg. 
* Lidgerwoo: Mfg. Co. 
* Link-Belt Co. 
| Orton & Steinbrenner Co 
| 
| Buckets, Self-Dumping 


* Clyde Iron Works 
* Hunt Co., Inc.. C. W 
Link-Belt™ Co. 
Orton & Steinbrenner Co. 


Bulldozers 
* Wood & Co., R. D. 


Burners, Gas 
Weimer Machine Works Co. 


Burners, Oil 
* Best, W. N. 
Schutte & Koerting Co. 
* Spray Engineering Co. 


* Brown Hoisting Machinery Co. 


and Tables, Blue 
Print 
Manufacturing 
Engrg. Co. 
Cable, Wire 
(See Rope, 


Equipment & 


Wire) 
Cable Railways 
(See Railways, Cable) 


Cables, Electrical 
(See Wire and Cables, 
trical) 
Cableways, Excavating 
* Lidgerwood Mfg. Co. 
Cableways, Hoisting 
Conveying 
* Lidgerwood Mfg. Co. 


Calorimeters 
* Precision Instrument Co, 
Sarco Co., Inc. 
— ffer & Budenberg Mfg. 
oO 


Calorimeters, 
ing 
Smith Gas Engineering Co. 
Car Hauls, Cable and Chain 
Jeffrey Mfg. Co. 
* Link-Belt & 

Carriers 
Freight 
* Caldwell & Son Co., H. W. 

Jeffrey Mfg. Co. 
* Link- Beit Co. 


Cars, Cinder and Hot Metal 
Weimer Machine Works Co. 


Cars, Dump 
* Hunt Co., Inc., C, 
Weimer Machine Works Co. 


Cars, Freight Elevator 
Eastern Machinery Co. 


Cars, Industrial Railway 
* Hunt Co., Inc., C, W. 
* Link-Belt Co. 


Cars, Motor 
* Hunt Co., Inc 


Casehardening 
*American Metal Treatment Co. 


Casings, Steel (Boiler) 
* Casey-Hedges Co. 
Castings, Brass and Bronse 
Crescent Mfg. Co. 
* Homestead Valve Mfg. Co. 
Lunkenbeimer Co. 
Castings, Die-Molded 
* Doehler Die-Casting Co, 
* Veeder Mfg. Co. 
Castings, Iron 
* Brown Co., A. & F. 
Buffalo Fdry. & Mach. Co. 
Builders Iron Foundry 
* Caldwell & Son Co., H, W. 
* Central Foundry Co. 
* Casey-Hedges Co. 
* Falls Clutch & Machinery Co. 
* Hill Clutch Co. 
Holyoke Machine Co. 
* Homestead Valve Mfg. Co. 
Hooven, Owens, Rentschler Co. 
*Lehigh Car, Wheel & Axle 
Works 
Mfg. Co. 
* Link-Belt Co. 
Lunkenheimer Co. 
Mesta Machine Co. 
Const. 
* Royersford “pary. & Mch. Co. 
Weimer Works Co. 
* Wood & Co., R. D 
Castings, 
Buffalo Fdry. & Mch. Co. 
Builders Iron Foundr w 


| 

| * Caldwell & Son Co., 

| Hooven, Owens, Rentschier Co. 
| 


Elec- 


Gas, Record- 


andéé# Elevators, 


* Hill Clutch Co. 
bd Link-Belt Co. 
Lunken!elmer Co. 
Mesta 
* Wood & Co., 
| Castings, Stee 


Mackintosh. Hem & Co. 
Mesta Machine 
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Every automatic oiling and filtering system 
| installed in an important hydroelectric plant was 


designed and built by us 


ij 


GREAT FALLS PLANT OF THE MONTANA POWER COMPANY 


The new system we are now installing in the Holter Plant ‘‘ The systems which you installed at Great Falls and 
will filter and circulate 122,400 gals. of oil per day. Thompson Falls are operating very nicely and we have not 


In submitting information on the new plant and request- had any trouble with the Kingsbury bearings at either of 
ing quotations, Mr. Herrick, Chief Engineer, wrote us: these plants.”’ 


HE design and installation of automatic lubricating systems for hydroelectric 
plants is a highly specialized subject and one to which we have devoted much 
time and study. We are always glad to cooperate with engineers in designing 
lubricating systems for any new power plant developments. Our engineers wil! 
point out the safeguards that are necessary and furnish information in regard to 
the design of the filtering apparatus, arrangements of piping, etc., so as to con- 


form to the varying conditions depending upon changes of the viscosity and 
temperature of the oil. 


The statement in the headline gives a good idea as to what the engineering tra- 
ternity thinks of R-P apparatus. Some of the important hydroelectric plants 
which have purchased R-I? Power Plant Oil Filters and R-P automatic lubri- 
cating systems are the following: 


vedar Rapids Mfg. & Power Co. Rumford Falls Power Co. Tennessee Power Co. 
Laurentide Power Co., Ltd. Alabama Power Co. Wis.-Minn. Power Co. 
Columbia Mills, Inc. The Cohoes Co. Kimberly-Clark Co. 
Turner’s Falls Power & El. Co. Pennsylvania Water & Power Co. Georgia Ry. & Power Co. 
Montana Power Co. 


Chattanooga & Tenn. River Power Co. Mattagami Pulp & Paper Co. 

Eastern Michigan Power Co. Aluminum Co. of America. 

Phoenix Construction Co. Utah Power & Light Co. 
Oneida Generating Station. 


Wateree Power Co. 
Braden Copper Co. 


E will be glad to send you our Catalog O-5, describing the Peterson Filter, which is 
being used in the above installations, and will also furnish suggestions in regard to the 
best method of lubricating your plant, if you will furnish us with details. 


THE _RICHARDSON-PHENIX (70. 


LUBRICATION ENGINEERS AND MANUFACTURERS 
WORKS: 129 RESERVOIR AVE. MILWAUKEE, WIS. 


es 
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CLASSIFIED LIST OF MECHANICAL EQUIPMENT (Continued) 


ADVERTISING SECTION 


THe JOURNAL 
Am.Soc.M.E. 


FOR ALPHABETICAL INDEX, SEE PAGE 72 


Cement, Belt 
* Schieren Co., Chas, A. 


Cement, High Temperature 
* Johns-Manville Co., H. W. 


Cement Machinery 
* Caldwell & Son Co., H. W. 
* Hill Clutch Co. 
* Lehigh Car, Wheel & Axle 
Works 
* Link-Belt Co. 


Centrifugal Blowers, Pumps 
(See Blowers, Pumps, etc., 
Centrifugal) 


Chain Belts and Links 
* Caldwell & Son Co., H. W. 
* Chain Belt Co. 
Gifford-Wood Co. 
Co. 
* Link-Bel 0. 


Chain Grate Stokers 
(See Stokers, Chain Grate) 


Chains, Power Transmission 
* Baldwin Chain & Mfg. Co. 
* Caldwell & Son Co., H. W. 
* Link-Belt Co. 
* Morse Chain Co. 


Charging Machines, Fur- 
nace 
* Alliance Machine Co. 
Morgan Engineering Co. 


Chimneys, Steel 
(See Stacks, Steel) 


Chucking Machines 
* Jones & Lamson Machine Co. 
Le Blond Machine Too] Co. 
* Warner & Swasey Co. 


Chutes 
Gifford-Wood Co. 
* Hunt w. 


Jeffre 
* Link-Belt Ny 
Cinder Mills 
(See Mills, Cinder) 


Circulators, Feed Water 
Schutte & Koerting Co. 


Circulators, Steam Heating 
Schutte & Koerting Co. 


Clamps, Pipe 
Yarnall-Waring Co. 


Clamps, Wire Rope 
(See Wire Rope Fastenings) 


Clutches, 

* Brown Co., & F. 

* Caldwell & Son Co, W. 
Eastern Machinery Co. 

* Falls Clutch & Machinery Co. 
Gifford-Wood Co. 

* Hill Clutch Co. 
Holyoke Machine Co. 
Co. 

* Link-Belt Co. 
Moore & White Co. 

* Wood's Sons Co., T. B. 


Coal and Ash Handling Ma- 
chinery 
* Brown Hoisting 
* Caldwell & Son Co., 
* Chain Belt Co. 
Gifford-Wood Co. 
* Green Engineering 
* Hunt Co., Inc., 
Mfg. Co. 
* Link-Belt 
Orton & Steinbrenner Co. 
*Shepard Electric Crane & 
oist Co. 


Coal Bins 
* Brown Hoisting Machinery Co. 
* Link-Belt Co. 


Coal Mine Equipments and 
Supplies 
Jeffrey Mfg. Co. 


Coal Mining Machinery 
Jeffrey Mfg. Co. 


Coaling Stations, Locomo- 
tive 
Gifford-Wood Co. 
* Hunt Co., Inc., C. W. 
* Link-Belt Co. 


Cocks, Air and Gage 
* Ashton Valve Co. 
* Crane Co. 
* Jenkins Bros. 
Lunkenheimer Co. 
Walworth Mfg. Co. 


Cocks, Blow-off 
* Crane Co. 


* Homestead Valve Mfg. Co. 
Lunkenheimer Co. 


* Pittsburgh Valve Fdry. & 


Const, Co. 
Walworth Mfg. Co. 


Four-way 
* Crane Co. 
* Homestead Valve Mfg. Co. 
Lunkenheimer Co. 
* Pittsburgh Valve Fdry. & 
Const. Co. 
Walworth Mfg. Co. 


Coils, Pipe 
* National Pige Bending Co. 
* Vilter Mfg. Co. 


Coke Oven Machinery 
* Alliance Machine Co. 


Cole Storage Plants 
* De La Vergne Machine Co. 


Collars, Shafting 
* Caldwell & Son Co., H. W. 
* Chain Belt Co. 
* Hill Clutch Co. 
*Link-Belt Co. 
* Royersford Fdry. & Mch. Co. 
* Wood's Sons Co., T. B. 


Coloring 
* American Metal Treatment Co. 


Combustion (CO,) Recorders 
Foxboro Co. 
* Precision Instrument Co. 
Sarco Co., Inc. 


Compressors, Air 

Buffalo Fdry. & Mch. Co. 
* General Electric Co. 

Goulds Manufacturing Co, 
Hooven, Owens, Rentschler Co. 
Mackintosh, Hem a & Co. 
Mesta Machine 
Otto Gas Engine “works 
Roots Co., P. H. & F. M. 
Wickes Bros. 


Compressors, Air, Compound 
Mesta Machine Co. 


Compressors, Ammonia 
* Vilter Mfg. Co. 


Compressors, Gas 
Hooven, Owens, Rentschler Co. 
Mesta Machine Co. 
* Roots Co., P. H. & F. M. 


Concrete Hardener 
Sonneborn Sons, Inc., L. 


Concrete Machinery 
* Chain Belt Co. 


Condensers 
Buffalo Fdry. & Mach. Co. 


Condensers, Ammonia 
* De La Vergne Machine Co. 
* Vilter Mfg. Co. 


Condensers, Barometric 
Buffalo Fdry. & Mach. Co. 
Mesta Machine Co. 


Condensers, Jet 
Schutte & Koerting Co. 


Condensers, Surface 
Buffalo Fdry. & Mach. Co. 
bd Westinghouse Elec. & Mfg. Co. 


Conduit 
* American Vulcanized Pa Co. 
* Johns-Manville Co., H. W. 
Sprague Electric Works 


Controllers, Automatic, for 
Temperature or for Pres- 
sure 

(See Regulators) 


Controllers, Electric 
* General Electric Co. 
Morgan Engineering Co. 
Electric orks 
stinghouse Elec. & Mfg. Co. 


Converters, Synchronous 
* General Electric Co. 


* Westinghouse Elec. & Mfg. Co. 


Conveying Machinery 
* Caldwell & Son Co., H. W. 
* Chain Belt Co. 


Gifford-Wood Co. 

* Hunt Co., Inc., C. W. 
Jeffre Mig. Co. 

* Link-Belt Co. 


| Conveyors, Belt 
Cocks, Three-way and 


* Caldwell & Son Co., H. W. 
Gifford-Wood Co. 
Co. 
* Link-Bel 0. 
Conveyors, Bucket, Pan or 
Apron 
* Caldwell & Son Co., H. W. 
* Chain Belt Co. 
Gifford-Wood Co. 
* Hunt Co., Inc., C. W. 
Jeffrey Mtg. Co. 
* Link-Belt Co 
Conveyors, Ice 
Gifford-Wood Co. 
*Link-Belt Co. 


Conveyors, Screw 
* Caldwell & Son Co., H. W. 
*Chain Belt Co. 
Gifford-Wood Co. 
Jeffrey Mfg. Co. 
* Link-Belt Co. 


Cooling Ponds, Spray 
Schutte & Koerting Co. 
* Spray Engineering Co. 


Cooling Towers 
* Spray Engineering Co. 


Copper, Drawn 
* Roebling’s Sons Co., John A. 


Copper, Wire and Cables 
(See Wires and Cables, Elec- 
trical) 


Copper Converting Machin- 


ery 
* Alliance Machine Co. 


Corliss Engines 
(See Engines, Steam, Corliss) 


Counters, Revolution 
* Ashton Valve Co. 
Foxboro Co. 
* Schaeffer & Budenberg Mfg. 


Co. 
* Veeder Mfg. Co. 


Countershafts 
Builders Iron Foundry 
* Hill Clutch Co. 
* Wood's Sons Co., T. B. 


Counting Machines, Auto- 
matic 
* Veeder Mfg. Co. 


Couplings, Flexible 
* Falls Clutch & Machinery Co. 
Hooven, Owens, Rentschler Co. 
Roots Co., P. H. & F. M. 


Couplings, Pipe 
* Central Foundry Co. 
* Crane Co. 
Lunkenheimer Co. 
* Pratt & Cady Co., Inc. 
Walworth Mfg. Co. 
Couplings, 
* Brown Co., & F. 
* Caldwell & Son A 
* Chain Belt Co. 
Cumberland Steel Co. 
* Falls Clutch & Machinery Co. 
* Hill Clutch Co. 
Holyoke Machine Co. 
* Link-Belt Co. 
Moore & White Co. 
* Royersford Fdry. & Mch. Co. 
* Wood's Sons Co., T. B, 
Couplings, Union 
(See Unions) 
Couplings, Universal Joint 
* Woods Sons Co., T. B. 
Coverings, Steam Pipe 
* Johns-Manville Co., H. W. 

* Magnesia Assoc. of America 
Nightingale & Childs Co. 
Cranes, Electric Traveling 

* Alliance Machine Co. 
Box & Co., Alfred 
Morgan Engineering Works 
Northern Engineering Works 
*Shepard Electric rane & 
oist Co. 
Toledo Bridge & Crane Co. 
Cranes, Floor (Portable) 
* Lidgerwood Mfg. Co. 
Cranes, Gantry 
* Alliance Machine Co. 
* Brown Hoisting Machinery Co. 
* Link-Belt Co. 
Morgan Engineering Co. 
Northern Engineering Works 
Orton & Steinbrenner Co. 


Toledo Bridge & Crane Co. 


Cranes, Hand Power 

Box & Co., Alfred 
* Brown Hoisting Machinery Co. 
* Clyde Iron Works 

Northern Engineering Works 
*Shepard Electric rane & 

Hoist Co. 
Toledo Bridge & Crane Co. 


Cranes, Hydraulic 
* Alliance Machine Co. 
* Wood & Co., R 


Cranes, Jib 
* Alliance Machine Co. 
Box & Co., Alfred 
* Brown Hoisting Machinery Co. 
Morgan Engineering Co. 
Northern Engineering Works 


*Shepard Electric rane & 
Hoist Co. 
Wood & Co., R. 


Cranes, Locomotive 
* Brown Hoisting Machinery Co. 
* Link-Belt Co. 
Morgan Engineering Co. 
Orton & Steinbrenner Co. 


Cranes, Pillar 
* Brown Hoisting Machinery Co. 
Northern Engineering Works 
Orton & Steinbrenner Co. 
Toledo Bridge & Crane Co. 


Cranes, Portable 
* Brown Hoisting  — Co. 
* Clyde Iron Works 
* Link-Belt Co. 


Crushers, Coal 
* Hunt te Go 
Car, Wheel & 
Works 
* Link-Belt Co. 
Orton & Steinbrenner Co. 
* Williams Patent Crusher & 
Pulverizer Co. 


Crushers, Roll 
Eastern Machinery Co. 
Jeffrey Mfg. Co. 
Orton & Co. 
* Link-Belt Co. 
Standard Equipment Co. 
* Williams Patent Crusher & 
Pulverizer Co. 


Crushing and Grinding Ma- 
chinery 
Bauer Bros. Co. 
* Fulton Iron Works 
Jeffrey Mfg. Co. 
*Lehigh Car, Wheel & Axle 


Standard Equipment Co. 
| * Williams Patent Crusher & 
Pulverizer Co. 


Connelly Boiler Ces D. 
Northern Engineering Works 


Cutters, Bolt 
* Greenfield Tap & Die Corpn. 


Cutters, Milling 
* Bilton Machine Tool Co. 


Cutting-Off Machines, Metal 
Nutter & Barnes Co. 


Dameer Regulators 
(See Regulators, Damper) 


Derricks and Derrick Fit- 
tings 

* Clyde Iron Works 
* Lidgerwood Mfg. Co. 


Destructors, Refuse 
Power Specialty Co. 


Die Castings 
(See Castings, Die) 


Dies, Thread Cutting 
* Greeneld Tap & Die Corpn. 
* Harris Engineering Co., E. 
* Jones & Lamson Machine Co. 


Dies, Thread Cutting (Self- 
opening) 
* Greenfield Tap & Die Corpn. 
* Jones & Lamson Machine Co. 


‘Diesel Engines 
| "(See Engines, Diesel) 
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The Boiler Code 


Received by the Council of 
the Society, February, 1915, 
and ordered printed. 11,000 
copies published to date. 


Recently Reprinted with 
Complete and Sectional In- 
dexes. 


One hundred and _forty- 
seven pages, including appen- 
dix and indexes. 


Thirty illustrations. 8vo. 


Prices 


$0.40 to members 
.80 to non-members 


A signal event for the boiler industry and one that means 
much to the field of power production in general was the 
completion of the Am. Soc. M. E. Boiler Code. This report, 
containing standard specifications for the construction, equip- 
ment and use of steam boilers, embodies the collective knowl- 
edge of the world’s best experts. Its issuance by the Society 
marks a new era in the manufacture of steam boilers and 
inaugurates a movement of great importance for the protec- 
tion of human life and property. 


For the engineer, designer and student, the Boiler Code is 
invaluable as a treatise, covering the modern design and 
methods of construction of steam boilers and rules for deter- 
mining the allowable working pressures for boilers in opera- 
tion. It is used in many of our leading universities as a boiler 


text book. 


The construction rules are divided in two parts, one for 
new installations and the other for existing installations, and 
following this is an appendix in which are placed examples, 
illustrations, references, and data that are in nature supple- 
mentary. The rules for existing installations (Part I) cover 
all details of construction of new steam boilers and the regu- 
lations for allowable working pressures upon them, the de- 
tails being referred to in the following order: Materials of 
construction, including the material specifications; maximum 
allowable working pressures; boiler joints, braced and stayed 
surfaces; combustion chambers; tubes; riveting and calking ; 
manholes and handholes; safety valves; water and steam 
gauges ; and fittings and appliances. At the end of Part I is 
a section devoted to heating boilers, in which the above order 
of subjects is also adhered to. In Part II, which is devoted 
to existing installations, the same order of subjects is followed, 
although less complete and exacting in details. 


The Am. Soc. M. E. Boiler Code is now operative as a 
legal construction code in the states of Wisconsin and Indi- 
ana, and will soon become operative in Michigan and Minne- 
sota. The Code has also been adopted as a standard by the 
Industrial Commissions of Pennsylvania, Ohio, New York 
and New Jersey, and the Department of Safety of California, 
by fifteen of the leading boiler insurance companies, leading 
boiler manufacturers, and by many of our foremost consult- 
ing engineers. The U. S. Government now specifies that 
boilers in use at the Canal Zone and also at the Naval Train- 
ing Station at Newport, R. I., are to be in accordance with 
the Am. Soc. M. E. Boiler Code. The Republics of Argen- 
tina and Paraguay, So. America, specify all boilers for Gov- 
ernment use made to the Code, and also boilers built to the 
Code are now acceptable in New Zealand. 


The American Society of Mechanical Engineers 
29 West 39th Street, New York 
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ADVERTISING SECTION 


Digesters 
* Bigelow Co. 


Digesters, Pulp 
Hooven, Owens, Rentschler Co. 


Disintegrators 
* Williams Patent Crusher & 
Pulverizer Co. 


Drainage Systems 
Morehead Mfg. Co. 


Dredges, Hydraulic 
* Morris Machine Works 


Dredges, Land 
Wickes Bros. 


Drilling Machines, Sensitive 
* Bilton Machine Tool Co. 
* Royersford Fdry. & Mch. Co. 


Drilling Machines, Vertical 
* Bilton Machine Tool Co. 
* Royersford Fdry. & Mch. Co. 


Drills, Coal and Slate 
Jeffrey Mfg. Co. 


Drills, Rock 
Wickes Bros. 


Drinking-Fountains, Sani- 
tary 
* Johns-Manville Co., H. W. 


Manufacturing Equipment «& 
Engrg. Co. 
Drop Forgings, 
Presses, etc. 

(See Forgings, Hammers, 
Presses, etc., Drop) 
Dryers, Coal (Centrifugal) 

*Link-Belt Co. 
Dryers, Drum 
Buffalo Fdry. & Mch. Co. 
Dryers, Rotary 
* Bigelow Co. 
Buffalo Fdry. & Mch. Co, 
* Lehigh Car, Wheel & 


Works 
*Link-Belt Co. 
Dryers, Vacuu 
Buffalo Fdry. % Mch. Co. 
Dustproofing Materials 
Sonneborn Sons, Inc., L. 


Dynamic Balancing Ma- 
chines 


(See Balancing Machines) 
Dynamometers, Electric 


Sprague Electric Works 
& Budenberg Mfg. 


Hammers, 


Axle 


Economisers, Fuel 

* Green Fuel Economizer Co. 
Ejectors 

Lunkenheimer Co. 

Schutte & Koerting Co. 


Ejectors, Ash, Pneumatic 
* Green Engineering Co. 


Electric Generators, Hoists, 
Trucks, Welding, etc. 


(See Generators, Hoists, 
oe Welding, etc., Elec- 
ric 


Electrical Machienry 
Electro Dynamic Co, 
* General Electric Co. 
* Westinghouse Elec, & Mfg. Co. 


Electrical Measuring In- 
struments 
(See Instruments, Electrical 
Measuring) 


Electrical Supplies 
* General Electric Co. 
* Johns-Manville Co., H. W. 


Electrical Testing 
Electrical Testing Laboratories 


Elevating and Conveying 
Machinery 
* Caldwell & Son Co., H. W. 
*Chain Belt Co. 
Gifford-Wood Co. 
* Hill Clutch Co. 
* Hunt Co., Inc., C. W. 
Jeffrey Mfg. Co. 
* Link-Belt Go 


Elevators, Electric 


Eastern Machinery Co. 
Northern Engineering Works 


Elevators, Inclined 


(See Carriers and Elevators, 
Freight) 


Elevators, 
Freight 
Eastern Machinery Co. 
Northern Engineering Works 


Passenger and 


Emery Wheel Dressers 
Builders Iron Foundry 


Engine Stops 
Golden-Anderson Valve 

cialty Co, 
Schutte & Koerting Co. 


Spe- 


Engineers, Consulting 
(See Professional and Educa- 
tional Directory) 


Engines, Blowing 
Hooven, Owens, Rentschler Co. 
Mesta Machine Co. 
Mackintosh, Hemphill & Co. 
Weimer Machine Works Co 


Engines, Gas 
* De La Vergne Machine Co. 
Hooven, Owens, Rentschler Co. 
Mesta Machine Co. 
* National Meter Co. 
Otto Engine Mfg. Co. 
* Westinghouse Elec. & Mfg. Co. 


Engines, Gasoline 
* National Meter Co. 


Engines, Hoisting 
* Clyde Iron Works 
* Hunt Co., Inc., C. W. 
* Lidgerwood Mig. Co. 
* Morris Machine Works 
Orton & Steinbrenner Co. 


Engines, Oil 
* De La Vergne Machine Co. 
Otto Engine Mfg. Co. 


Engines, Oil, Diesel 
Otto Engine Mfg. Co. 


Engines, Pumping 
Hooven, Owens, Rentschler Co. 
* Morris Machine Works 
Otto Engine Mig. 
* Wood & Co., R. 


Engines, Steam 
* Ball Engine Co. 
* Clyde Iron Works 
* Erie City Iron Works 
* Harris-Corliss Engine & Ma- 
chine Co. 
Hooven, Owens, Co. 
* Lidgerwood Mfg. 
Mackintosh, Hemphill & Co. 
Mesta Machine Co. 
* Morris Machine Works 
Talbot Boiler & Engine Corp. 
* Vilter Mts Co. 
Weimer Machine Works Co. 
* Westinghouse Elec, & Mfg. Co 


Engines, Steam, Automatic 
* Ball Engine Co. 
* Erie City Iron Works 
* Westinghouse Elec. & Mfg. Co. 


Engines, Steam, Corliss 
* Ball Engine Co. 
* Harris-Corliss Engine & Ma- 
-chine Co. 

Hooven, Owens, Rentschler Co. 
Mackintosh, Hemphill & Co. 
Mesta Machine Co. 

* Vilter Mfg. Co. 


Engines, Steam, High Speed 
* Ball Engine Co. 
* Erie City Iron Works 


Engines, 
Valve 
* Erie City Iron Works 

Mesta Machine Co. 
* Vilter Mfg. Co. 


Steam, Poppet 


Engines, Steam, Unifiow 
Mesta Machine Co. 


Engines, Steering 
* Lidgerwood Mfg. Co. 


Evaporators 
Buffalo Fdry. & Mch. Co. 


Excavating Machinery 
* Clyde Iron Works 
* Lidgerwood Mfg. Co. 
* Link-Belt Co. 
Orton & Steinbrenner Co. 


Exhaust Head 
Nightingale & “Childs Co. 


Exhausters, Gas 
* Green Fuel Economizer Co. 
Roots Co., P. H. & F 
Schutte & Koerting Co. 


Expansion Joints 
(See Joints, Expansion) 


Extractors, Tar 
Smith Gas Engineering Co. 


Fectory Equipment, Metal 
Manufacturing Equipment & 
Engrg. Co. 


Fans, Exhaust 
Jeffrey Mfg. Co. 
* Green Fuel Economizer Co. 
Sprague Electric Works 


Feed Water Circulators, 
Heaters, Heaters and Puri- 
fiers, Regulators, etc. 

(See Circulators, Heaters, 
Heaters and Purifiers, Keg- 
ulators, etc., Feed Water) 


Feeders, Pulwerized Fuel 


* Lehigh Car, Wheel & Axle 
Works 
Locomotive Pulverized Fuel 
Co. 
Ferrules 


*American Vulcanized Fibre Co. 


Fibre (Vulcanized) 
*American Vulcanized Fibre Co. 


Filters, Oil 
* Richardson-Phenix Co. 


Filters, Water 
* Scaife & Sons Co., Wm. B, 


Fire Tube Boilers 
(See Boilers, Return and Ver- 
tical Tubular) 


Fire Brick, Hydrants, etc. 
(See Brick, Hydrants, etc.) 


Fittings, Ammonia 
* Crane Co. 
* De La Vergne Machine Co. 
* Vilter Mfg. Co. 
Walworth Mfg. 
Williams & Co., J. 


Fittings, Flanged 
Builders Iron Foundry 
* Central Foundry Co. 
* Crane Co. 
Lunkenheimer Co. 
Nelson Valve Co 


* Pittsburgh Valve Fdry. & 
Const. Co. 
Walworth Mfg. Co. 
* Wood & Co., R. D. 
Fittings, Hydraulic 
* Crane Co. 
* Pittsburgh Valve, Fdry. & 
Const. Co. 
Walworth Mfg. Co. 
* Wood & Co., R. D. 


Fittings, Pipe 
* Central Foundry Co. 
* Crane Co. 
Lunkenheimer Co. 
* Pittsburgh Valve, 


Fdry. & 
Const. Co. 


* Richardson-Phenix Co. 
Walworth Mfg. Co. 
Fittings, Steel 
* Crane Co. 
Lunkenheimer Co. 
Nelson Valve Co. 
Valve, Fdry. & 
Const. 
Walworth Mfg. Co. 
Flanges 


* Crane Co. 
Lunkenheimer Co. 
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Fdry. & 
Const. Co. 
Walworth Mfg. Co. 


Flanging Machines 
Morgan Engineering Co. 
Floor Stands 
*Crane Co, 


* Pittsburgh Valve, 
| 


Davis Regulator Co., G. M. 
| ® Hunt Machine Co., Rodney 
Lunkenheimer Co. 
Ludlow Valve Mfg. Co. 
Nelson Valve Co. 
* Pittsburgh Valve, Fdry. & 
Const. Co. 
Schutte & Koerting Co. 
| Walworth Mfg. Co. 
| Forges 
| * Best, W. N. 
} Roots Co., P. H. & F. M. 


| Forgings, Drop 
Hay-Budden Mfg. Co. 


| 
| 
| Forgings, Steel 
Hay-Budden Mfg. Co. 
Mesta Machine Co. 


| Foundry Equipment 

|} ® Lane Co., H. M, 

} Standard Equipment Co. 

| Northern Engineering Works 


Friction Clatches, Hoists, 
ete. 
(See Clutches, 
Friction) 


Friction Drives 
Rockwood Mfg. Co. 


Frictions, Fibre 
* American Vulcanized Fibre Co. 


Frictions, Paper and Iron 


Hoists, ete., 


* Caldwell & Son Co., H. W. 
* Link-Belt Co. 
Rockwood Mfg. Co. 
Fael Economizers 
(See Economizers, Fuel) 
Furnace Linings 
(See Linings, Furnace) 


Furnaces, Annealing and 
Tempering 
* Best, W. N. 
* Lane Co., H. M. 


Farnaces, Boiler 
American Co Co 
* Babcock Wilcox Co 
* Best, 
* Green Engineering Co. 
* Murphy Iron Works 
* Riley Stoker Co., Ltd., San 
ford 


Furnaces, Heat Treating 
* Best, W. N. 


Furnaces, Melting 
* Best, W. N. 
* Lane Co., H. M. 


Furnaces, Oil 
* Best, W. N. 


Furnaces, Smokeless 
American Engineering Co. 
* Babcock & Wilcox Co. 
Combustion Engineering Corp 
* Green Engineering Co. 
* Murphy Iron Works 


* Riley Stoker Co., Ltd., San- 
ford 
Fuses 
* Johns-Manvilie Co., H. W. 
* Genera] Electric Co. 


Boards 
* Ashton Valve Co. 
Foxboro Co. 
& Budenberg Mfg. 
0. 


| Gage Testers 

| * Ashton Valve Co. 

| * Schaeffer & Budenberg Mfg. 
Co. 


Gages, Ammonia 

| * Ashton Valve Co. 

| Foxboro Co. 

| & Budenberg Mfg. 
0. 


Gages, Ball 
* Atlas Ball Co. 


Gages, Differential Pressure 
Bacharach Industrial Instru- 
ment Co. 
* Bailey Meter Co. 
Foxboro Co. 
* Precision Instrument Co. 
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Operate successfully in either direction as a motor or as a generator for 
dynamic braking. 

Successfully commutate sudden high peak loads at any speed within its 
range. 


Withstand sudden speed changes due to changes in field resistance. 
Stand short circuits, when used for dynamic braking, and when shut down 
with full voltage left on field does not overheat. 


Operates by drum or very simple magnetic control for automatically re- 
peated cycles. 


Assure practical freedom from commutator troubles arising from abuse 
or careless operation. 


__ Show ample capacity as it is rated by test equivalent to all day load con- 
ditions met in actual service. 


Complete information on this new type of motor can be obtained from 
Bulletin No. 41021, which will be mailed you on request. 


General Electric Company 


General Office: & Schenectady, N. Y. 


Sales Offices in all large cities 
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ADVERTISING SECTION 


Gages, Draft 
* Ashton Valve Co. 
Bacharach Industrial 
ment Co. 
* Bailey Meter Co. 
Foxboro Co. 
* Precision Instrument Co. 
* Schaeffer & 


Co. 
* Taylor Instrument Cos. 


Gages, Hydraulic 
* Ashton Valve Co. 
Foxboro Co. 

& 


Gages, Measuring (Surface, 


Depth, Dial, etc.) 
* Atlas Ball Co. 
* Norma Co. of America 


Gages, Oil Level 

* Richardson-Phenix Co. 
Gages, Pressure 

* Ashton Valve Co. 


Bacharach Industrial Instru- 


ment Co. 
* Bailey Meter Co. 
Foxboro Co. 
*Schaeffer & 
Co. 
Gages, Thread 
* Greenfield Tap & Die Corp. 


Gages, Vacuum 
* Ashton Valve Co. 
Bacharach 
ment Co. 
Foxboro Co. 
* Precision Instrument Co. 
* Schaeffer & 


Co. 
* Taylor Instrument Cos. 


Gages, Water 
* Ashton Valve Co. 
* Crane Co. 
* Jenkins Bros. 
Lunkenheimer Co. 
Walworth Mfg. Co. 


Gages, Water Level 
Foxboro Co. 
*Schaeffer & 
Co. 
Gas Analysis Apparatus 
Foxboro Co. 
* Precision Instrument Co. 


Gas Burners, 


Holders, Producers, etc. 
(See Burners, Compressors, 
Engines, Exhausters, Hold- 
ers, Producers, etc., Gas) 
Gas Cleaning Plants 
Smith Gas Engineering Co. 
* Wood & Co., R. D. 
Gas Collectors 
* Precision Instrument Co. 


Gas Plant —~ 
* Wood & Co., D. 


Gas Valves 
Smith Gas Engineering Co. 
Gaskets 

* American eg Fibre Co. 

* Goodrich Co., B. F 

* Jenkins Bros. 

* Johns-Manville Co., H. W. 
Power Specialty Co. 
Quaker City Rubber Co. 

Gasoline 
* Texas Co. 


Gates, Blast 
Roots Co., P. H. & F. M. 


Gates, Cut-off 
* Caldwell & Son Co., H. W. 
* Chain Belt Co. 
* Hunt Co., Inc., C. W. 
* Link-Belt Co. 


Gates, Sluice 

* Hunt Machine Co., Rodney 

Ludlow Valve Mfg. Co. 
* Pittsburgh Fdry. 
Const. Co. 

* Wood & Co., R. D. 
Gear Cutting Machines 

* Bilton Machine Tool Co. 
Gear Hobbing Machines 

* Bilton Machine Tool Co. 
Gear Shapers 

* Fellows Gear Shaper Co. 
Gear 

Bevel 


Valve 


Bridgeport Machine Tool Wks. 


Gearn, Cut 
* Brown Co., A. & F. 


CLASSIFIED LIST OF MECHANICAL EQUIPMENT 
Instru- 


Budenberg Mfg. 


Budenberg Mfg. 


Budenberg Mfg. 


Industrial Instru- 


Budenberg Mfg. 


Budenberg Mfg. 


Compressors, 
Engines, Exhausters, 


& * Williams 


Turning Machines, 


(Continued) 
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* Caldwell & Son Co., H. W. 
* Chain Belt Co. 
* Hill Clutch Co. 
Holyoke oD. 
*James Mf 
Jeffrey Mig. Co. 
* Link-Belt Co 
Mackintosh, ‘Hemphill & Co. 
Mesta Machine Co. 
New Process Gear ng’ W 
Northern Engineering 
* Poole Engrg. & Mach. 


Fibre 

| * American Vulcanized Fibre Co 
| * General Electric Co. 

| *James Mfg. Co., D. O. 

| New Process Gear Corp. 
| 


Gears, 


Gears, Molded 
* Brown Co., 
* Caldwell & gon Co., x. W. 
* Hill Clutch Co. 
Mesta Machine Co. 


Gears, Rawhide 
*James Mfg. Co., D. O. 
New Process Gear Corp. 


Gears, Speed Reduction 
*James Mfg. Co., D. O. 
* Poole Engrg. & Mach. Co. 


Gears, Worm 
* Caldwell & Son Co., 
* Chain Belt Co. 
Gifford-Wood Co. 
*James Mfg. Co., D. O. 
* Link-Belt Co. 


Generating Sets 
* General Electric Co. 
* Westinghouse Elec. & Mfg. Co. 


Generators, Electric 
* General Electric Co. 
Sprague Electric Works 
* Westinghouse Elec. & Mfg. Co. 


Generators, Oxy-Hydrogen 
* International Oxygen Co. 


B. W. 


Glass Machinery, Plate 
Hooven, Owens, Rentschler Co. 
Governors, Gas Engine 
* Pickering Governor Co. 
Governors, Pump 
Davis Regulator me. G. M. 
* Richardson-Phenix Co. 


Governors, Steam Engine 
* Pickering Governor Co. 


Governors, Steam Turbine 
* Pickering Governor Co. 


Governors, Water Wheel 
Holyoke Machine Co. 


* Hunt Machine Co., Rodney 
Granulators 
* Williams Patent Crusher & 


Pulverizer Co. 


Grate Bars 
* Casey-Hedges Co. 
Combustion Engineering Corp. 
* Erie City Iron Works 


Grates, Dumping 
Combustion Engineering Corp. 


Grates, Shaking 
* Casey-Hedges Co. 


* Erie City Iron Works 
* Springfield Boiler Co. 


Greases 
* Royersford Fdry. & Mach. Co. 
* Texas Co. 


Grease Cups 
(See Oil and Grease Cups) 


Grease Extractors 
(See Separators, Oil) 


Grinding Machinery 
Bauer Bros. 
* Brown Co., & F. 
Patent Crusher & 
Pulverizer Co. 


Grinding Machines, Floor 
Builders Iron Foundr 


Grinding Machines, Cutter 
Heald Machine Co. 
Le Blond Machine Tool Co. 


Grinding Machines, Cylin- 
drical 
Heald Machine Co. 


Grinding Machines, Drill 
Heald Machine Co. 


* Royersford Fdry. & Mach. Co. | 


* Westinghouse Elec. & Mfg. Co. | 


| 


| 


Combustion Corp. | Hoists, Chain 


| 


Machines, 


Inter- | 
Heald Machine Co. 


Grinding Machines, Surface 
Heald Machine Co. 


Grinding Machines, Tool 
Heald Machine Co. 
Le Blond Machine Tool Co. 


Gun and Motor Carriages 
Morgan Engineering Co. 


Gun Metal Finish 
American Metal Treatment Co. 


ammers, Drop 
*Alliance Machine Co. 


Hammers, Steam 
* Alliance Machine Co. 
Buffalo Fdry. & Mach. Co. 
Morgan Engineering Co. 


Hangers, Shaft 
* Brown Co., A. & F. 
* Caldwell & Son A | 
* Chain Belt Co. } 
* Falls Clutch & Machinery Co. | 
* Hill Clutch Co. 

Jeffrey Mfg. Co. | 
* Link-Belt Co. 
* Royersford Fdry. & Co. 
* Woods Sons Co., T. 


Hardening 
American Metal Treatment Co. 


Head Gates 
Holyoke Machine Co. 


Heat Treating } 
American Metal Treatment Co. 


| 
Heaters, Feed Water 
(Closed) 
* Erie City Iron Works 
* National Pipe Bending Co. 
Schutte & Koerting Co. 


Heaters and Mixers, Water, 
Instantaneous 
Manufacturing Equipment & 
Engrg. Co. 


Heaters and Purifiers, Feed 
(Open) 
* Erie City Iron Works 
* National Pipe Bending Co. 
* Springfield Boiler Co. | 
* Wickes Boiler Co. 
| 


Hoisting and Conveying 
Machinery 
* Box & Co., Alfred 
Brown Hoisting Machinery Co. 
* Clyde Iron Works 
Gifford- Wood Co. 


* Hunt Co., w. 
Jeffrey Mtg. C 

* Lidgerwoo Mfg. Co. 

* Link-Belt Co. 


Northern Engineering Works 
Orton & Steinbrenner Co. 
*Shepard Electric Crane & 
Hoist Co. 


Hoists, Air 
Northern Engineerin 
* Shepard Electric 
Hoist Co 


Hoists, Belt 


* Clyde Iron Works 
* Lidgerwood Mfg. Co. 


Works 
rane 


Box & Co., Alfred 

* Ford Chain Block & Mfg. Co. 
Northern Engineering orks 
Yale & Towne Mfg. Co. 


Hoists, Electric 
* Alliance Machine Co. 
Box & Co., Alfred 
* Brown Hoisting penetioety Co. 
* Clyde Iron Works 
* General Electric Co. 
* Hunt Co., Inc., C. 
* Lidgerwood Mig. Co. 
* Link-Belt Co. 
Northern Engineering Works 
Orton & Steinbrenner Co. 
*Shepard Electric Crane & 
Hoist Co. 
Sprague Electric Works 
Hoists, Friction 
Eastern Machinery Co. 
Hoists, Gas and Gasoline 
* Lidgerwood Mtr. Co. 
Otto Engine Mfg. Co 
Hoists, Head Gate 
* Hunt Machine Co., Rodney 
Hoists, Mine 
* Lidgerwood Mfg. Co. 


| Hydraulic 


Hoists, Skip 
*Brown Hoisting Machinery Co. 
* Hunt Co., Inc., C. W. 
° Lidgerwood Mfg. Co. 
* Link-Belt Co. 


Hoists, Steam 
(See Engines, Hoisting) 


Holders, Gas 
* Wood & Co., R. D. 


Hose, Air 
* Goodrich Co., B. 
Quaker ‘Ruble Co. 
Sprague Electric Works 


Hose, Linen 
* Goodrich Co., 


Hose, Metallic 
* Johns-Manville Co., H. W. 
Sprague Electric Works 


B. F. 


| Hose, Oil 


* Goodrich Co., B. 
Quaker City ‘Rubber Co. 


Hose, Rubber 
* Goodrich Co., B. F. 
Quaker City Rubber Co. 


| Hose, Steam 
* Goodrich Co., B. F. 
uaker City Rubber Co. 


Sprague Electric Works 


Hose, Suction 
* Goodrich Co., B. F. 
Quaker City Rubber Co. 


Hose Attachments (Coup- 
lings, Bands, Holders, 
Clamps, etc.) 

* Goodrich Co., B. F. 
Quaker City Rubber Co. 


| Hydrants, Fire 


Ludlow Valve Mfg. Co. 
* Wood & Co., 1 


Jacks, Rams, 
Presses, Turbines, etc. 
(See . Jacks, Rams, Presses, 
Turbines, etc., Hydraulic) 


Hydraulic Machinery 
* Alliance Machine Co. 
Holyoke Machine Co. 
Mackintosh, Hemphill & Co. 
Morgan Engineer ng Co. 
* Wood & Co., I 


Hydrogen Gas 
* International Oxygen Co. 
Hydrokineters 
Schutte & Koerting Co. 


Hygrometers 


Foxboro Co. 
* Taylor Instrument Cos. 


jee Making Machinery 
* De La Vergne Machine Co. 
* Johns-Manville Co., H. A 
* Vilter Mfg. Co. 


Ice Tools 
* Caldwell & Son Co., H. W. 
Gifford-Wood Co. 


Impregnating Apparatus 
Buffalo Fdry. & Mach. Co. 


Indicator Posts 
* Crane Co 
Ludlow Valve ue. Co. 
* Wood & Co., R. D 


Indicators, CO, 
Bacharach Intustrial Instru- 
ment Co. 
Foxboro Co. 


Indicators, Engine 
Bacharach Industrial Instru- 


ment Co. 
& Budenberg Mfg. 
0. 


Indicators, Sight Flow 
* Richardson-Phenix Co. 


Indicators, Speed 
Foxboro Co. 
* Schaeffer & Budenberg Mfg. 


Co 
* Veeder Mfg. Co. 
Electrical Instrument 


Industrial Railways 
(See Railways, Industrial) 


Ingot Strippers 
* Alliance Machine Co. 
Morgan Engineering Co. 


Injectors 
Lunkenheimer Co. 
Schutte & Koerting Co. 
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FOR BOILER FEEDING AND BOILER WASHING 


This outfit which consists of two Goulds Fig. 3300—1,000 gallon, 2-stage Centrifugal Pumps is installed in a large plant at Rochester, N. Y., 
where it serves the double purpose of an emergency boiler feed pump and boiler washing pump. When used for boiler washing, the pumps are 
arranged to discharge in parallel at a pressure of 150 Ibs. When used for boiler feeding, they discharge in series at a pressure of 300 lbs. his]is 
only one of the great number of uses for which 


OULDS PUMP 
FOR EVERY SERVICE 


ate installed in a surprisingly large number of Industrial and Power Plants over the entire country. Our line contains not only Centrifugal Pumps. 
but Triplex, Vacuum, Rotary, Air, Deep Well, Diaphragm, and pumps for many standard and special purposes. BULLETINS ON REQUEST. 


THE GOULDS MANUFACTURING COMPANY 


Main Office and Works: Seneca Falls, N. Y. 


Branch Houses: Boston, New York, Philadelphia, Chicago District Offices: Pittsburgh, Atlanta, Baltimore, Houston. | 


Centrifugal Pumps 
Hydraulic Dredges 


Steam Engines 


MORRIS MACHINE WORKS 
BALDWINSVILLE, N. Y., U.S. A. 
Agencies in Principal Cities 


6” Horizontally Split Multi-Stage Pump 


ENGINEERS 
W IRON FOUNDERS 
R. D. OOD & CO. MACHINISTS 
PHILADELPHIA, PA. 


BUILDERS OF Gas Holders, Single and Multiple Lift; Gas 
Plants; Gas Producer Power Plants; Hydraulic Presses and 
Heavy Hydraulic Machinery; Pumping Engines. Centrifugal 
Pumping Plants; Water Works Appliances; Steel Tanks; Sugar 
House Apparatus ; Heavy Special Machinery ; Theisen Washers. 


MANUFACTURERS OF C. I. Pipe, Gas Works Apparatus, 


Centrifugal Pumps, Hydraulic Tools of all description, Hydrants 
and Valves, Gas Producers. 
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Am. Soc 


Instruments, Electrical | 
Measuring 
* General Electric Co. 
* Taylor Iustrument Cos. 
* Westinghouse Elec. & Mfg. Co. 
Electrical Instrument 
0. 


Instruments, Physical 
* Taylor Instrument Cos. 


instruments, Recording 
* Ashton Valve Co. 
Bacharach Industrial Instru- 
ment Co. 
* Bailey Meter Co. 
Builders Iron Foundry 
Foxboro Co. 
* General Electric Co. 
* Precision Instrument Co. 
* Schaeffer & Budenberg Mfg. 


Co. 
* Taylor Instrument Cos. 
* Westinghouse Elec. & Mfg. Co. 
Yarnall-Waring Co. 


insulating Materials (Elec.) 

* American Vulcanized Fibre Co. 
Johns-Manville Co., H. W 


Insulating Materials (Heat 
and Cold) 
* Johns-Manville Co., H. W. 
* Magnesia Assoc. of America 


Irrigation Systems 
* Spray Engineering Co. 


J igs and Fixtures 
Cowdrey Machine Works, C. H. 


Joints, Expansion 
* Crane Co. 
Lunkenheimer Co. 
* Pittsburgh Valve 
Const. Co. 
Power Specialty C Co. 
Walworth Mfg. C 


Joints, Flanged Pipe 
* Crane Co. 
* Pittsburgh Valve Foundry & 
Construction Co. 
Walworth Mfg. = 


Fndry. & 


ettles 
Buffalo Fdry. & Mach. Co. 


Kettles, Soda 
Engrg. C 


Equipment & | 


adles 
Connelly Boiler Co., D. 
Northern Engineering Works 


Lamp Guards (Electric) | 
* Flexible Steel Lacing Co. } 


Lamps, incandescent 
* General Electric Co. 
* Johns-Manville Co., H. W 
* Westinghouse Elec. & te. Co. 


Land-Clearing Machinery 
* Clyde Iron Works 


Lathe Attachments 
Le Blond Machine Tool Co. 


Lathes 
Bridgeport Machine Tool Wks. | 
Builders Iron Foundry 
*Harris-Corliss Engine & Ma- 

chine Co. 

Lathes, Automatic 

*Jones & Lamson Machine Co. | 


Lathes, Axle 
Bridgeport Machine Tool Wks. 
Lathes, Brass 
* Warner & Swasey Co. 
Lathes, Chucking 
* Jones & Lamson Machine Co. 


Lathes, Engine 
Bridgeport Machine Tool Wks. 
Le Blond Machine Tool Co. 
Wickes Bros. 


Lathes, Journal Truing 
Bridgeport Machine Tool Wks. 


Lathes, Speed 
Le Blond Machine Tool Co. 


Lathes, Turret 
* Jones & Lamson Machine Co. 
* Millholland Machine Co., W. K 
* Warner & Swasey Co. 


Leather Belting, Packing, 
etc. 
(See Lelting, Packing, etc.. 
Leather) 


Leather, Friction 
* Schieren Co., Chus. A. 


Leathers, Pump 

* Schieren Co., Chas. A. 
Lightning Arresters 

* General Electric Co. 
Lining, Brake 

* Johns-Manville Co., H. W. 


Lining, Furnace 
* Best, W. N. 
* Johus-Manville Co., H. W. 


Lining, Stack 


* Johus-Manviile Co., H. W. 


Liquid Fuel Equipment 
* Best, W. N. 


Loaders, Wagon 
* Chain Belt Co. 
Gifford-Wood Co. 
Jeffrey Mtg. Co. 
* Link-belt Co. 


Lockers, Metal 
Manufacturing Equipment & 
Engrg. Co. 
Locomotives, Electric 
* General Electric Co. 
* Hunt Co., Inc., C. W 
Jettrey Mfg. Co 
* Westinghouse Elec. & Mfg. Co. 


Logging Machinery 
* Clyde Iron Works 
* Lidgerwood Mfg. Co. 


Lubricants 
* Royersford Fdry. & Mach. Co. 
* Texas Co. 
Lubricators, Cylinder 
Crescent Mfg. Co. 
* Greene, Tweed & Co. 
Lunkenheimer Co. 
* Richardson-Phenix Co. 


Lubricators, Force-Feed 
* Greene, Tweed & Co. 
Lunkenheimer Co. 
* Pickering Governor Co. 
* Richardson-Phenix Co. 
Lubricators, Hydrostatic 
Crescent Mfg. Co. 
Lunkenheimer Co. 


achine Work 
* Brown Co., A. & F. 
Builders Iron Foundry 

* Caldwell & Son Co., H. W. 


Cowdrey Machine Wks., ©. I. | 


* Hill Clutch Co, 

*Lammert & Mann 

* Link-Lelt Co. 
Mesta Machine Co. 


Weimer Machine Works Co. 
* Wood & Co., R. D. 
Machinery | 
(Is classified under the head- | 
ings descriptive of charac- 
ter thereof) 
Magnesia Products 
* Magnesia Assoc. of .\merica 


Mechanical Draft Apparatus 
* Green Fuel Economizer Co. 
Mechanical Stokers 
(See Stokers) 


Metal Equipment 
Manufacturing Equipment & 
Engine Co. 


| Metal Reclaiming Mills 


(See Mills, Metal Reclaiming) 


Metal Treating 
* American Metal Treatment Co. 
Metals, Perforated 
Hendrick Mfg. Co. 
Meters, Air and Gas 
Bacharach Industrial 
ment Co. 
* Bailey Meter Co. 
Builders Iron Foundry 
Foxboro Co. 
* General Electric Co. 
Meters, Electric 

* General Electric Co. 

* Westinghouse Elec. & Mfg. Co. 
Meters, Feed Water 

* Bailey Meter Co. 

Builders Iron Foundry 
Foxboro Co. 
Yarnall-Waring Co. 


Instru- 


Meters, Steam 
* Bailey Meter Co. 
Builders Iron Foundry 
Foxboro Electric Co. 
* General Electric Co. 


Meters, V-Notch 
* Bailey Meter Co. 
Yarnall-Waring Co. 


Meters, Venturi 
Builders Iron Foundry 
* National Meter Co. 


Meters, Water 
* National Meter Co. 


Micrometers 
* Greenfield Tap & Die Corp. 


Milling Attachments 
Le Blond Machine Tool Co. 


Milling Machines,Automatic 
* Bilton Machine Too! Co. 


Milling Machines, Plain 
* Bilton Machine Tool Co. 
Le Blond Machine Tool Co. 
* Warner & Swasey Co. 


Milling Machines, Universal | 
Le Blond Machine Tool Co. 


Mills, Ball 

*Lehigh Car, Wheel & Axle 
Works 

Mills, Blooming and Slab- 


bing 
Mackintosh, Hemphill & Co 
Mesta Machine Co. 


Mills, Cinder 
Standard Equipment Co. 
Mills, Grinding 
Bauer Bros. Co. 
* Williams Patent 
Pulverizer Co. 
Mills, Metal Reclaiming 
Standard Equipment Co 
Mills, Sheet and Plate 
Mackintosh, Hemphill & Co 
Mesta Machine Co. 


Mills, Rail and 
Bar 


Mackintosh, Hemphill & Co 
Mesta Machine ‘to. 


Structural, 


Mills, Sugar Cane 
Mesta Machine Co. 


Mixers, Clay, Fertilizer, ete. 


* Williams Patent Crusher & 
Pulverizer Co. 
Mixers, Concrete 
* Chain Belt Co. 
Monorail Systems 
(See Tramrail Systems, Over 


head) 


Motion Recorders 
Foxboro Co. 


Motor-Generators— 
* General Electric Co. 
* Westinghouse Elec. & Mfg. Co. 


Motors, Electric 


Oil Filtering Systems 
* Richardson-Phenix Co. 


Oil Storage Systems 
* Richardson-Phenix Co. 


Oil Tanks 
Graver Tank Works, Wm. 
* Richardson-Phenix Co. 
* Scaife & Sons Co., Wm. I 


Oilers, Sight Feed 
Lunkenheimer Co. 
* Richardson-Phenix Co. 


Oilers, Telescopic 
* Richardson-Phenix Co. 


Oiling Devices 
Lunkenheimer Co. 
* Richardson-Phenix Co. 


Oiling Systems 
Lunkenheimer Co. 
* Richardson-Phenix Co. 


| Oils, Fuel 


* Texas Co. 


| Olle, Lubricating 


| 


* Texas Co. 


Ore Handling Machinery 
* Brown Hoisting Machinery Co 
* Hunt Co., Inc., C. W. 
Jeffre Mfg. Co. 
* Link-Belt Co. 
Toledo Bridge & Crane Co. 


Ovens, Core 
* Lane Co., H. M. 


Oxygen Gas 
* International Oxygen Co. 


Peckinzs. Asbestos 


Crusher &| 


Electro Dynamic Co. 
| * General Electric Co. | 
*Shepard Electric Crane & 
Hoist Co. 
Sprague Electric Works 


* Westinghouse Elec. & Mfg. Co. 
N Aerating 

* Spray HPngineering Co. 
Nozzles, Blast 

Schutte & Koerting Co. 


Nozzles, Sand and Air 
Luunkenheimer Co. 


Nozzles, Spray 
Schutte & Koerting Co. 
* Spray Engineering Co. 


dometers 
* Veeder Mfg. Co. 


Oil and Grease Cups 
* Crane Co. 
Crescent Mfg. Co. 
Lunkenheimer Co. 


Oil Burners, Engines, Fil- 
Pumps, Separators, 
ete. 


(See Burners, Engines, Filters, 
Pumps, Separators, etc. Oil) 
Oil Burning Equipment 
* Rest. W. 


Schutte & Koerting Co. 


* Johns-Manville Co., H. W. 


Packing, Hydraulic 
* Goodrich Co., B. F. 
* Greene, Tweed & Co. 
* Jobns-Manville Co., H. W. 
Power Specialty Co. 
Quaker City Rubber Co. 


* Schieren Co., Chas. A. 
Packing, Leather 
* Schieren Co., Chas. A. 


Packing, Metallic 
* Johbns-Manville Co., H. W 
Power Specialty Co 


Packing, Rod 
Valve) 
* Goodrich Co., B. F 
* Greene, Tweed & Co 
* Jenkins Bros 
* Johns-Manville Co., Hl. W. 
Power Specialty Co. 
Quaker City Rubber Co. 
Packing, Rubber 
* Goodrich Co., B. F 
* Jenkins Bros. 
* Johns-Manville Co., W 
Quaker City Rubber Co 


Packing, Sheet 
_* American Vulcanized Fibre Co 
* Goodrich Co., B. F. 
* Jenkins Bros. 
* Johns-Manville Co., H. W. 
Quaker City Rubber Co. 
Paint, Metal 
* Jo’ ns-Manville Co., H. W 


Pans, Vacuum 
Buffalo Fdry. & Mach. Co. 


Paper Machinery 
Holyoke Machine Co. 
Moore & White Co. 


Pasteurizers 
* Vilter Mfg. Co. 


Pencils 
American Lead Pencil Co. 


Penstocks 
Hunt Machine Co., 


Perforated Metals 
(See Metals, Perforated) 


Petroleum Products 
* Texas Co. 


Pickling Machines 
Mesta Machine Co. 


Pile Drivers 
* Clyde Iron Works 
* Lidgerwood Mfg. Co. 


Pinions, Rolling Mill 
Mackintosh, Hemphill & Co. 
Mesta Machine Co. 


Pinions, Rawhide 
New Process Gear Corp. 


(Piston and 


Rodney 
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Some Recent Papers 
on Water Power 


ADVERTISING SECTION 


Title. Cat. No. Price. 


Water Power Development ot _Hannawa 
rae w. Johnson 919 
Analysis of the Commercial "helen of 
ater Power per Horse we, 
F. Nagle 967 
Computation of the Value of Water Power 
Chas. T. Main 1057 
Improvement of the Tenn. River and 
Power Installation of Chattanooga 
and Tenn. R. R. Power Co., at Hale 


ae Thos. E. Murray 1105 
Development of a ——— Water Wheel 
Regulation of igh ater 
Wheels for ower Transmission 
Geo. J. Henry, Jr. 1111 
Speed Regulation of Water Power Plant 
John Sturgess 1112 
Testing of Water Wheels after ano 
. Allen 1277 
Surge Tank in Water Power Pisats’ 
D. Johnson 1204 
Hydrostatic Chord......... D. Johnson 1284 
On the Control of Surges in Water Conduit 
F. Durand 1353 


Speed Regulation in Hydro- Electric Plants 
Wm. F. Uhl 


Power Development at the High Dam be- 
tween Minneapolis and St. Pay 
F. Meyer 1437 
Damages for Loss of Water Power 


Dean 1463 
Unique Hydraulic Power Plant at the 
Henry Ford Farms....M. A. Replogle 1517 


PRICES TO MEMBERS ONE-HALF 
THOSE QUOTED ABOVE 


THE AMERICAN SOCIETY OF 
MECHANICAL ENGINEERS 
29 WEST 39TH STREET, NEW YORK 


-20 


I. P. Morris Department 


OF 


The William Cramp & Sons 
Ship & Engine Building Co. 


Richmond and Norris Streets 
Philadelphia, Pa. 


Hydraulic Turbines 


- 


| 


ttt 
+ +4 


Members’ Exchange 


If you desire capital or have it to in- 
vest; if you have a patent for sale or 
development ; if you have on hand used 
machinery for disposal, or if you want 
such equipment; if you have copies of 
publications, or a set of drawing instru- 
ments to dispose of; in fact, anything to 
be offered that somebody else may want, 
or anything wanted that somebody else 
may have—send in your announcements 
to the Members’ Exchange. 


RATES 


Half Rates to Members, Ten Cents a 
line. To Non-Members, Twenty Cents 
a line. (Minimum insertion, 5 lines; 
maximum, 20 lines. No display matter 
carried. ) 


THE AMERICAN SOCIETY OF 


MECHANICAL ENGINEERS 


29 West 39th Street New York City 


Section of a power house show- 
ing an I. P. Morris turbine of the 
cast iron volute casing type, suit- 
able for moderate heads (about 
80 feet or higher). 


View shows 13,200 horse-power turbine in 
the Bridgewater Station of the Western 
Power Co. Head 115 feet. 
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CLASSIFIED LIST OF MECHANICAL EQUIPMENT (Continued) 


ADVERTISING SECTION 


Tue JOURNAL 


FOR ALPHABETICAL INDEX, SEE PAGE 72 


Pipe, Cast Iron 
Builders Iron Foundry 
* Central Foundry Co. 


Pipe, Riveted Steel 
Connelly Boiler Co., D. 
Graver Tank Works, Wm. 

* Hunt Machine Co., Rodney 
* Springfield Boiler Co. 


Pipe, Soil 
* Central Foundry Co. 


Pipe, Steel 
* Crane Co. 
Walworth Mfg. 


Pipe, Welded 
* Crane Co. 
* Pittsburgh Valve 
Const. Co. 


Pipe, Wood 
* Hunt Machine Co., Rodney 


Pipe, Wrought Iron 
* Crane Co. 
Walworth Mfg. Co. 


Pipe Coils, Covering, Cut- 
ters, Fittings, Joints, etc. 
(See Coils, Covering, Cutters, 
Fittings, Joints, ete., Pipe) 


Pipe Cutting and Thread- 
ing Machines 
* Crane Co. 
* Greenfield Tap & Die Corp. 


Pipe Joint Clamps 
(See Clamps, Pipe Joint) 


Co. 


Fdry. & 


Piping, Power 
* Crane Co. 
* National Pipe Bending Co. 
* Pittsburgh Valve Foundry & 
Construction Co. 
Walworth Mfg. Co. 


Plate Metal Work 
(See Steel Plate Construction) 


Polishing Machinery 
Builders Iron Foundr 
* Royersford Fdry. & Mach. Co. 


Poppet Valwe Engines 
(See Engines, Steam, Poppet 
Valve) 


Pots, Caustic 
Buffalo Fdry. & Mach. Co. 


Powdered Coal Equipment 
(for Boiler and Metallur- 
gical Furnaces) 


* Lehigh Car, Wheel & Axle 
Works 
Pulverized Fuel 
0. 
Power Transmission Ma- 
chinery 


* Brown Co., & F. 
* Caldwell & a5 Co., H. W. 
* Chain Belt Co. 
Eastern Machinery Co. 
* Falls Clutch & Machinery Co. 
Hill Clutch Co. 
Holyoke Machine Co. 
* Hunt Machine Co., Rodney 
Jeffrey Mfg. Co. 
* Link-Belt Co. 
Mesta Machine Co. 
Moore & White Co. 
* Morse Chain Co. 
oyersfor ry fach. Co. 
* Wood’s Sons Co., T. B. 


Presses, Foot 
* Royersford Fdry. & Mach. Co. 


Presses, Forging 
Hydraulic) 
Mesta Machine 
* Wood & Co., 


Presses, Hydraulic 

* Alliance Machine Co. 

* Falls Clutch & Machinery Co. 
Mackintosh, Hemphill & Co. 
Mesta Machine Co. 

Morgan Co. 

* Wood & Co., R. D. 


Presses, Punching and 
Trimming 


* Royersford Fdry. & Mach. Co. 


(Steam- 


Pressure Gages, Regulat- 
ors, etc. 
(See Gages, Regulators, etc., 
Pressure) 


Producers, Gas 
*De La Vergne Co. 


Otto Engine 
Smith Gas En 
* Westinghouse lec. & ts “Co. 
* Wood & Co., R. D. 
Propellers 
* Morris Machine Co. 
Pulleys, Iron 
* Brown Co., A. & F. 
* Chain Belt Co. 
* Caldwell & Son Co., H. W. 


* Falls Clutch & Machinery Co. 
Gifford-Wood Co. 
* Hill Clutch Co. 
Holyoke Machine Co. 
Jeffrey Mfg. Co. 
*Link-Belt Co. 
* Wood's Sons Co., T. B. 
Pulleys, Paper 
Rockwood Mfg. Co. 


Pulleys, Steel 
* Caldwell & Son Co., H. W. 


Pulleys, Wood 
* Caldwell & Son Co., H. W. 
Pulverized Fuel Feeders 
(See Feeders, Pulverized Fuel) 


Pulverizers 
* Brown Co., A. & F. 


Jeffrey Mfg. Co. 
* Lehig Car, Wheel & Axle 
Works 
* Williams Patent Crusher & 
Pulverizer Co. 
Pump Governors, 
etc. 
(See Governors, 
Pumps) 


Valves, 


Valves, etc., 


Pumping Engines 
(See Engines, Pumping) 


Pumps, Air 
Goulds Mfg. Co. 
Mesta Machine Co. 
* Westinghouse Elec. & Mfg. Co. 


Pumps, Boiler Feed 
Goulds Mfg. Co. 


Pumps, Centrifugal 

Goulds Mfg. Co. 

* Hunt Machine Co., 

* Lammert & Mann 
* Morris Co., I. P. 
* Morris Machine Works 

* Westin — Elec. & Mfg. Lo. 

* Wood R. D. 


Rodney 


Pumps, Deep Well 
Goulds Mfg. Co. 
* Morris Machine Works 


Pamps, Dredging 
* Morris Machine Works 
* Wood & Co., R. D. 


Puamps, Dry Vacuum 
(See Pumps, Vacuum) 


Pumps, Electric 
Goulds Mfg. Co. 
* Morris Machine Works 
* Wood & Co., D. 


Pumps, Hand 
Goulds Mfg. Co. 


Pamps, Hydraulic Pressure 
Goulds Mfg. Co. 
* Morris Machine Works 
* Wood & Co., R 


Pamps, Oil 
Goulds Mfg. Co. 
Lunkenheimer Co. 
* Richardson-Phenix Co. 
* Wood & Co., R 


Pumps, Oil, Force-Feed 
* Greene, Tweed & Co. 
Lunkenheimer Co. 
* Pickering Governor Co. 
* Richardson-Phenix Co. 


Power 
Goulds Mfg. Co. 


Holyoke achine Co. 
* Wood & Co., D. 


Pumps, Rotary 
Geulds Mfg. Co 
Holyoke Machine Co. 
* Hunt Machine Co., Rodney 
*Lammert & Mann 


Pumps, Self-Measuring 
* Richardson-Phenix Co. 


Pamps, Sump 
Goulds Mfg. Co. 
* Morris Machine Works 
* Wood & Co., R. D 


Pumps, Tank 
Goulds Mfg. Co. 
* Wood & Co., R. D. 


Pumps, Turbine 
* General Electric Co. 
* Morris Machine Works 
Elec. & Mfg. Co. 
* Wood & Co., R. D. 


Pamps, Vacuum 
Buffalo Fdry. & Mach. Co. 
Goulds Mfg. Co. 
*Lammert & Mann 
Mesta Machine Co. 


Punches, Hydraulic 
* Alliance Machine Co. 
Morgan Engineering Co. 
* Wood & Co., R. D. 


Punches, Power 
* Royersford Fdry. & Mach. Co. 


Punches, Multiple 
Mackintosh, Hemphill & Co. 
* Wood & Co., R. D. 


Punches and Dies 
* Royersford Fdry. & Mach. Co. 


Punching and Shearing Ma- 
chines 
* Alliance Machine Co. 
Morgan Engineering Co. 
* Royersford Fdry. & Mach. Co. 
Wickes Bros. 
* Wood & Co., R. D. 


Purifying and 
Systems, Water 
Graver Tank Works, Wm. 

* Scaife & Sons Co., Wm. B. 


Softening 


Pyrometers, Electric 
Foxboro Co. 
* Schaeffer & Budenberg Mfg. 
Co. 
* Taylor Instrument Cos. 


Pyrometers, Radiation 
* Taylor Instrument Cos. 


Rack. Cat 
*James Mfg. Co., D. O. 
Racks, Storage, Metal 
Manufacturing Equipment & 
Engrg. Co. 
Radiators, Steam and Wa- 
ter 
* Smith Co., H. B. 
Walworth Mfg. Co. 


Railways, Cable and Auto- 
matic 
Best Co., C. W. 


Railways, Industrial 
* Hunt Co., Inc., C. W. 
* Link-Belt Co. 


Rams, Hydraulic 
Goulds Mfg. Co. 


Reamers 
* Greenfield Tap & Die Corp. 


Reamers, Adjustable 
Expansion 
Kelly Reamer Co. 


and 


Receivers, Air 
Graver Tank Works, Wm. 
* Scaife & Sons Co., Wm. B. 


Recording Instruments 
(See Instruments, Recording) 


Refrigerating Machinery 
*De La Vergne Machine Co. 
* Johns-Manville Co., H. W. 

* Vilter Mfg. Co. 
* Westinghouse Elec. & Mfg. Co. 


Refuse Destructors 


(See Destructors, Refuse) 


Regulators, Blowers 
Davis Regulator Co., G. M. 
* Foster Engineering Co. 


Regulators, Damper 
Davis Regulator en G. M. 
* Westinghouse Elec. & Mfg. Co. 


Regulators, Electric 
* General Electric Co. 
Regulators, Feed Water 
*Almy Water Tube Boiler Co. 
Regulators, Flow (Steam) 
Davis Regulator Co., G. M. 
Schutte & Koerting Co. 


Regulators, Pressure 


Davis Regulator Co., G. M. 4 
* Foster Engineering Co. 
Golden-Anderson Valve Spe- 
cialty C 


* Taylor Instrument Cos. a 
Regulators Pump 


(See Governors, Pump) | 
Regulators, Temperature is 
Foxboro Co. 


Sarco Co., Inc. 
* Taylor Instrument Cos. 


Regulators, Time 
Foxboro Co. 


Repairs, Emergency 5 
* Harris-Corliss Engine & Ma- 7 
chine C 


Co. 
Reservoirs, Aerating a 
* Spray Engineering Co. 


Retorts, Acid 
Buffalo Fdry. & Mach. Co. 


Revolution Counters 
(See Counters, Revolution) 


Rings, Weldless Steel 
Hay-Budden Mfg. Co. 


Riveters, Hydraulic 
* Alliance Machine Co. } 
Mackintosh, Hemphill & Co. 
Mesta Machine Co. zt 
Morgan Engineering Co. 
* Wood & Co., ). 


Riveting Machines 
* Bilton Machine Tool Co. 


Roller Bearings 
(See Bearings, Boiler) 


Rolling Mill Machinery 
* Alliance Machine Co. 
Mackintosh, Hemphill & Co. 
Mesta Machine Co. 
Morgan Engineering Co. 


Rolls, Bending 
Wickes Bros. 


Rolls, Forging 
Mesta Machine Co. 


Rolls, Sand, Chilled and 
Steel 
Mackintosh, Hemphill & Co. 
Mesta Machine Cc. 


Rolls, Rubber 
* Goodrich Co., B. F. 


Roofing 
* Johns-Manville Co., H. W. 
* Texas Co. 

Roofing, Asbestos 
* Johns-Manville C»., H. W. 


Rope Drives 

* Brown Co., A. & F. 

* Caldwell & Son Co., H. W. 

* Falls Clutch & Machinery Co. 

* Hill Clutch Co. 
Jeffrey Mfg. Co. 

* Link-Belt Co. 

* Wood's Sons Co., 


Rope, Hoisting 
* Clyde Iron Works 
* Hunt Co., Inc., C. a 
* Roebling’s Sons Co., "hehe A. 


T. B. 


Rope, Transmission 

* Caldwell & Son Co., H. W. 

* Hunt Co., Ine., C. W. 

* Link-Belt Co. 

* Roebling’s Sons Co., John A. 
Rope, Wire 

* Clyde Iron Works 

* Roebling’s Sons Co., John A. 
Rubber Goods, Mechanical 

* Goodrich Co., B. F. 

* Jenkins Bros. 

Quaker City Rubber Co. 


Gand Blast Apparatus 
*De La Vergne Machine Co. : 
Lunkenheimer Co. 
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CLASSIFIED LIST OF MECHANICAL EQUIPMENT (Continued) 


ADVERTISING SECTION 


Saw Mill Machinery 
Wickes Bros. 


Saw and Cutter Sharpeners 
Nutter & Barnes Co. 


Sawing Machines, Metal 
Nutter & Barnes Co. 
Screens, Perforated Metal 
Hendrick Mfg. Co. 
Screens, Revolving 
* Caldwell & Son Co., H. W. 
* Chain Belt Co. 
Gifford-Wood Co. 


Jeffre Mtg. 0. 
* Link-Belt Co. | 


* Williams Patent Crusher & | 
Pulverizer Co. 
Screens, Shaking 
* Caldwell & Son Co., H. W. 
* Chain Belt Co. 
Gifford-Wood Co. 
Jeffre 
* Link-Belt 
* Williams Patent Crusher & 
Pulverizer Co. 


Screens, Traveling 
* Chain Belt Co. 
* Link-Belt Co. 


Serew Cutting Dies 
(See Dies, Thread Cutting) 


Serew Machines, Hand 
* Jones & Lamson Mach. Co. 
* Millholland Machine Co., K.W. 
* Warner & Swasey Co. 


Serew Machine Products 
* Millholland Machine Co., K.W. 


Screw Plates 

* Greenfield Tap & Die Corpn. 
Screw Steel 

* Union Drawn Steel Co. 


Separators, Ammonia 
* De La Vergne Machine Co. 


Separators, Oil 
* Crane Co. 
* De La Vergne Machine Co. 
* National Pipe Bending Co. 


Separators, Steam 
* Crane Co. 
* National Pipe Bending Co. 
Nightingale & Childs Co. 
* Pittsburgh Valve Fdry. & 
Const. Co. 


Shafting 
* Brown Co., A. & F. 
* Caldwell & Son Co., H. W. 
* Chain Belt Co. 
Cumberland Steel Co. 
* Falls Clutch & Machinery Co. 
* Hill Clutch Co. 
Holyoke Machine Co. 
* Union Drawn Steel Co. 
* Woods Sons Co., T. B. 


Shapes, Cold Drawn Steel 
* Union Drawn Steel Co. 


Shears, Alligator 
Mesta Machine Co. 
Morgan Engineering Co. 


Shears, Hydraulic 
* Alliance Machine Co. 
Mackintosh, Hemphill & Co. 
Mesta Machine Co. 
Morgan E ~ Co. 
* Wood & Co., D. 
Shears, Plate 
* Alliance Machine Co. 
Mackintosh, Hemphill & Co. 
Mesta Machine Co. 
* Wood & Co., D. 
Sheaves, nly 
* Brown Co., A. & F. 
* Caldwell & Son Co., H. W. 
* Clyde Iron Works 
* Falls Clutch & Machinery Co. | 
* Hill Clutch Co. 
Jeffrey Mfg. New 
* Link-Belt 
Mackintosh, Hemphill & Co. 
Mesta Machine Co. 
* Woods Sons Co., T 
Sheet Mill Machinery 
Mesta Machine Co. 
Shelving, Metal 
Manufacturing Equipment & 
Engrg. Co. 
Shipbuilding Machinery 
Morgan Engineering Co. 
Shredders 


| 
| 


| Soot Blowing Systems 


Jeffrey Mtg. Co. 
* Williams Patent Crusher & | 
Pulverizer Co. 


Catalogue data of firms marked 


Siphons (Steam-Jet) 
Schutte & Koerting Co. 


Sirens 
(See Whistles, Steam) 


Slitting Machines 
* Bilton Machine Tool Co. 


Sluice Gates 
(See Gates, Sluice) 


Smoke Recorders 
Sarco Co. 


Smoke Stacks and Flues 
(See Stacks, Steel) 


Sockets, Wire Rope 
(See Wire Rope Fastenings) 


Diamond Power Specialty Co. 


Special Machinery 
* Brown Co., A. & F. 
Builders Iron Foundry 
Cowdrey Machine Works, C. 
* Harris-Corliss Engine & Ma- 
chine Co. 
Holyoke Machine Co. 


Steering Engines 
(See Engines, Steering) 


Steel Plate Construction 
* Bigelow Co. 
* Casey-Hedges Co. 
Connelly Boiler Co., D. 
Graver Tank Works, Wm. 
* Heine Safety Boiler Co. 
* Hunt Slachine Co., Rodney 
* Wood & Co., R. D. 


Stills 
Connelly Boiler Co., D. 
Graver Tank Works, Wm 
Stocks and Dies 
* Greenfield Tap & Die Corpn. 


Stokers, Chain Grate 
* Babcock & Wilcox Co. 
Combustion Engineering Corp 
* Green Engineering Co. 
* Westinghouse Elec. & Mfg. Co. 
Stokers, Overfeed 
* Murphy Iron Works 
* Westinghouse Elec. & Mfg. Co. 


Stokers, Underfeed 
American Engineering Co. 


*Lammert & Mann 
Mackintosh, Hemphill & Co. 
Mesta Machine Co. 

Morgan Co. 
Morris Co., 
* Vilter Mfg. Co. | 
* Wood & Co., R. D. | 


Speed Transmissions, Vari- 
able 
Moore & White Co. 


Speed Reducing Transmis- 
sions | 
James Mfg. Co., D. O. 


Spouts, Grain 
* Caldwell & Son Co., H. W. 


Spray Cooling Ponds, 
Nozzles, ete. 
(See Cooling Ponds, Nozzles, 
etc., Spray) 
Sprays, Water 
* Spray Engineering Co. 


Sprinklers, Spray 
* Spray Engineering Co. 


Sprockets 
* Baldwin Chain & Mfg. Co 
* Caldwell & Son Co., fi. W 
*Chain Belt Co. 
Gifford-Wood Co. 
* Hill Clutch Co. 
*Lehigh Car, Wheel & Axle 
Works 
* Link-Belt Co. 


Square Hole Drills 
(See Drills, Square Hole) 


Stacks, Steel 

* Bigelow Co. 

* Casey-Hedges Co. 
Connelly Boiler Co., ID 
Graver Tank Works, Wm. 

* Heine Safety Boiler Co 


Standpipes 
Graver Tank Works, Wm. 


Steam Engines, Separators, 


Shovels, Superheaters, 
Traps, Turbines, etc. 

(See Engines, Separators, 
Shovels, Superbeaters, 
Traps, Turbines, ete., 
Steam) 


Steam Specialties 
* Crane Co. 
Davis Regulator Co., G. M. 
Golden-Anderson Valve Spe- 
cialty Co. 
Lunkenheimer Co. 
Morehead Mfg. Co. 
* Pittsburgh alve Fdry. & 
Const. Co. 
Sarco Co., Inc. 


Steel, Alloy 

* Union Drawn Steel Co. 
Steel, Bright Finished 

* Union Drawn Steel Co. 
Steel, Cold Drawn 

* Union Drawn Steel Co. 


Steel, Cold Rolled 
Cumberland Steel Co. 
* Union Drawn Steel Co. 
Steel, Nickel 
* Union Drawn Steel Co. 


Steel, Open Hearth 
* Union Drawn Steel Co. 


Steel, Vanadium 
* Union Drawn Steel Co. 


Combustion Engineering Corp. 

* Riley Stoker Co., Ltd., San 
ford. 

* Westinghouse Elec, & Mfg. Co 


Stools and Chairs, Metal 
Manufacturing Equipment & 
Engrg. Co. 
Strainers, Water 
Golden-Anderson Valve Spe 
cialty Co. 
* Pittsburgh Valve Fdry. & 
Const. Co. 
Schutte & Koerting Co. 


Strainers, Water, Traveling 
*Chain Belt Co. 
* Link-Belt Co. 


Structural Steel Work 
Hendrick Mfg. Co. 
Toledo Bridge & Crine Co. 


Sugar Machinery 
Hooven, Owens, Rentschler Co 
* Wood & Co., R. D 


Superheaters, Air 
Power Specialty Co. 
Superheaters, Steam 
* Babcock & Wilcox Co. 
* Heine Safety Boiler Co 
Power Specialty Co 
Superno Co., Inc. 
Switchboards 
* General Electric Co. 
Sprague Electric Works 
* Westinghouse Elec. & Mfg. Co 
Switches, Electric 
* General Electric Co 
* Westinghouse Elec. & Mfg. Co 
Synchronous Converters 
(See Converters, Synchronous) 


achometers 
Foxboro Co. 
* Sc ane & Budenberg Mfg 


ad Veeder Mfg. Co. 
* Weston Electrical Instrument 
Co. 


Tackle Blocks 
(See Blocks. Tackle) 


Tank Work (Air, Gas, Oil 

and Water) 

* Bigelow Co. 

* Casey-Hedges Co. 
Connelly Boiler Co.. D. 
Graver Tank Works, Wm. 

* Heine Safety Boiler Co. 

* Scaife & Sons Co., Wm. B. 

* Wood & Co., R. D. 


Tanks, Car 
Connelly Boiler Co., D. 
Graver Tank Works, Wm. 
Tanks, Storage 
Connelly Boiler Co., D. 
Graver Tank Works, Wm. 
* Scaife & Sons Co., Wm. B. 
| Tanks, Welded 
Graver Tank Works, Wm. 
* Scaife & Sons Co., Wm. B 
| Taps and Dies 
* Greenfield Tap & Die Corpn. 
Telescopic Oilers 
(See Oilers, Telescopic) 


Temperature Regulators 


(See Regulators, Tempera- 


ture) 


THE JOURNAL 


Am.Soc. M.E. 


FOR ALPHABETICAL INDEX, SEE PAGE 72 


Testing Laboratories, Elec- 
trical 


Electrical Testing Laboratories 


Textile Wet Finishing Ma- 
chinery 


* Hunt Machine Co., Rodney 


Thermometers 
| *Ashton Valve Co. 
Foxboro Co. 
* Schaeffer & Budenberg Mfg. 


* Taylor Instrument Cos. 


Thermometers, Distance 
Foxboro Co. 
| ®* Taylor Instrument Cos. 


Thread Cutting Tools 
* Crane Co. 
* Jones & Lamson Machine Co. 
| ® Greenfield Tap & Die Corpp, 


Time Controllers 
(See Regulators, Time) 


Time Recorders 
Foxboro Co. 


Tipples, Steel 
Jeffrey Mfg. Co. 
* Link-Belt Co. 


Tools, Boring, Adjustable 
Kelly Reamer Co, 
Tools, Brass-Working Ma- 
chine 
* Warner & Swasey Co. 
Tools, Machinists Small 
* Atlas Ball Co. 


Tools, Pipe Fitters 
Walworth Mfg. Co. 


Tools, Special 
Cowdrey Machine Works, C. H. 


Torches, Hand 
* Best, W. N. 


Track, Industrial 
* Hunt Co., Inc., C. W. 
Northern Engineering Works 


Tramrail Systems, Overhead 
Box & Co., Alfred 
* Brown Hoisting Machinery Co. 
* Ford Chain Block & Mfg. Co 
* Link-Belt Co. 
Northern Engineering Works 
Electric Crane & 
Hoist Co 
Sprague Electric Works 


Tramways, Bridge 
* Brown Hoisting Machinery Co. 
* Hunt Co., Inc., C. W 
* Link-Belt Co. 
Toledo Bridge & Crane Co 


Tramways, Wire Rope 
* Clyde Iron Works 
* Roebling’s Sons Co., John A. 
* Lidgerwood Mfg. Co 


Transformers, Electric 
* General Electric Co 
* Westinghouse Elec. & Mfg. Co 
Transmission Machinery 
(See Power Transmission Ma- 
chinery) 
Traps, Condenser 
Morehead Mfg. Co. 


Traps, Return 
*Crane Co. 
Morehead Mfg. Co. 


Traps, Steam 
* Crane Co. 
Davis Regulatcr Co., G. M. 
Golden-Anderson Valve Spe- 
clalty Co. 
* Jenkins Bros. 
* Johns-Manville Co., H. W. 
Morehead Mfg. Co. 
* Pittsburgh alve Fdry. & 
Const. 
Sarco Co., 
Schutte & tin Co. 
Traps, Vacuum 
*Crane Co. 
Morehead Mfg. Co. 
Sarco Co., Inc. 


Trolleys, Mono-Rall 
(See Tramrail Systems, Over- 
head) 


| Trucks, Electric 
| * Hunt Co., Inc., C. W. 


| Trucks, Mill 
| *American Vulcanized Fibre Co. 


Tube Cleaners, Boiler 
* Johns-Manville Co., H. W. 
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MEMBERS’ EXCHANGE 


Classified advertisements in The Journal of The American Society of Mechanical Engineers are inserted at the 


rate of 10 cents a line to members and 20 cents a line to non-members. 


Seven words to the line average. Minimum 


insertion charge, 5 line basis; maximum 20 lines. No display matter carried. 
Copy must be in hand not later than the 15th of the month preceding date of publication. 


PROFESSIONAL OPENING. We are desirous of add- 
ing to our Staff, men qualified by education, training 
and experience to undertake industrial-engineering-pro- 
duction problems. 

Our clients represent some of the largest firms in the 
country. 

We require men of unquestioned integrity and indus- 
try, possessing strong pleasing personalities; who are 
forceful, yet tactful; with it all patient. 

Our problems cover investigations and analyzing in- 
dustrial shortcomings; reorganizing plant and _per- 
sonnel; devising simple comprehensive cost-production- 
accounting records; planning and scheduling operations ; 
coordinating plant details; standardizing methods and 
shop practice; installing proper incentives and rewards, 
etc., etc. 

Permanent association for men producing results and 
satisfying clients. 

Visit our office during the CONVENTION. C. BPE. 
Knoeppel & Co., 101 Park Avenue, N, Y. City. 


LEADING two cycle oil engine manufacturer, building 
stationary and marine types, has open sales territory for 
live agents. Address EX 145, care this Journal 


FOR SALE: One Gas Power Generating Outfit consist 
ing of R. D. Wood Gas Producer, Westinghouse verticai 
Producer Gas Engine and 150 K.W. 125-250 V Westing- 
hovse ID. C. Generator. Detail dimensions, price, etc., on 
application. Can be inspected in operation. Immediate 
delivery. 

TWO 75 K.W. DeLAVAL STEAM TURBINE UNITS. 
direct current, 125-250 V double generator type. Deliver 
ing either 125 or 250 volt current. Condensing or non-con 
densing. Dimensions, weights, price, ete., furnished on 
application. Immediate delivery. Bulkley Ejector con 
densor included if desired. Will dispose of one or both 
units. 

Address Thomas Devlin Mfg. Co., Lehigh Ave., Ameri 
ean and Third Sts., Philadelphia, Pa. 


MEMBER wishes to arrange with responsible firm or 
person to promote or take out patent on collapsible paper 
milk bottle machine. Address EX 138, care this Journal. 


WORK WANTED to keep milling machines, lathes, 
bench lathes, grinders, hand screw machines, ete., busy. 
Large shop. Address EX 102, care this Journal. 


MANAGER would like to meet financiers of some busi- 
ness which is not making satisfactory progress under the 
present management. 

I have no system to sell, but use modern business and 
- ssa methods after careful analysis of actual condi- 
tions. 

Have had actual experience from apprentice to the top 
with successful well-known firms. At present well con- 
nected but am hungry for a real hard proposition. 

Member, technical college education, an organizer and 
business producer, with the vigor of youth. Address EX 
140, care this Journal. 


interested in a salable and profitable article to manv- 
facture. Address EX 101, care this Journal. 


FOR SALE: ‘Thatcher's Calculating Instrument in 
perfect condition—-$35.00. One set of Richert’s drawing 
tools, good condition—$20.00. Return privilege. Prefer- 
ence given to parties needing same for Government work. 
M. V. Terry, Champion Ignition Company, Flint, Mich. 


FOR SALE: Ingersoll-Rand 8 x 8 x 8 steam driven air 
compressor with speed and pressure governor. It may 
be seen in operation. Address Columbian Laundry, 275- 
288 South 12th St., Newark, N. J. 


INVENTIONS DEVELOPED, put on a manufacturing 
basis, and manufactured. Address The H. E. Harris 
Engineering Co., Bridgeport, Conn. 


PATENTS FOR SALE: Outright or cash and royalty. 
Parallel motion mechanism and T-square; deep sea div- 
ing apparatus; simple diving apparatus; flexible recep- 
tacle (paper milk bottle): locomotive ashpan cleaner. 
Address EX 13%. care this Journal. 


FOR SALE: One Ames 15 x 12 Center Crank Engine, 
direct connected to General Electric Type M.P., 220 volt, 
3 wire, 270 R.P.M., 72 KW. direct current Generator. 
One Balancer Set for 110-220 volts for above. Two Ar- 
mington & Simms Center Crank Engines direct connected 
to General Electric Type M.P., 120 volt, 2 wire, 275 
R.P.M., 50 KW. direct current Generators. One Marble 
Switchboard and Accessories for above. G. A. H., P. 0. 
tox 1860, N. Y. City. 


HIGH GRADE SALES ENGINEER, M. E., Cornell, de 
sires Selling Agencies for Steam Specialties or Power 
Plant Machinery, Marine or Stationary. Expert Evapora- 
tor Engineer, experienced in the design, manufacture and 
operation of all types of Steam Specialties. 

Will consider only high grade apparatus. 
New York. 


Territory, 
Address EX 141, care this Journal. 


RESPONSIBLE firm of Consulting and Constructing 
Engineers with large contract on hand desires the ex- 
clusive representation of modern structural, plate and 
machine shops, including foundry. Address Godfrey 
Engel, Sr., Construction Company, No. 30 Church Street, 
New York. 


SALES AGENCY, with offices in Shanghai and San 
Francisco, is establishing an office in Hong Kong and de- 
sires to negotiate with manufacturers of the United 
States for sales rights in China, Russia and India. Splen- 
did opportunity to American manufacturers to extend 
their trade to these countries. Operations include al! 
kinds of machinery equipment, accessories, tools, iron 
and steel products, building hardware, electrical appli- 
ances, railway equipment, etc. Also power plant equip- 
ment, machinery and accessories; Hydro Electric equip- 
ment and construction equipment. Address EX 130, care 
this Journal. 


INVESTIGATION of your manufacturing conditions 
made, reports given and cost reducing methods devised 
to suit your particular requirements, by expert, experi- 
enced manufacturing engineers. Address Hubbard & 
Harris, P. O. Box 1008, Bridgeport, Conn. 
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Tubing, Fibre 
*American Vulcanized Fibre Co. 


Tubing, Rubber 
* Goodrich Co., B. F. 
Quaker City "Rubber Co. 


Tumbling Barrels 
Northern Engineering Works 
* Royersford Fdry. & Mch. Co. 


Turbines, Hydraulic 
Holyoke Machine Co. 
* Morris Co., I. P. 


Turbines, Steam 
* General Electric Co. 
* Westinghouse Elec. & Mfg. Co. 


Turbo-Generators 
* General Electric Co. 
* Westinghouse Elec. & Mfg. Co. 


Turntables 
* Hunt Co., Inc., C. W. 
* Link-Belt’ Co 
Northern Engineering Works 


Turret Machines 
* Jones & Lamson Machine Co. 
Le Blond Machine Tool Co. 
* Warner & Swasey Co. 


nions 
* Crane Co. 
Lunkenheimer Co. 
Valve 
Con Co. 
Walworth Mfe. Co. 


Unifiow Engines 
(See Engines, Steam, Uniflow) 


Underfeed Stokers 
(See Stokers, Underfeed) 


Unloaders, Air Compressor 
Yarnall-Waring Co. 


Unloaders, Ballast 
* Lidgerwood Mfg. Co. 


Unloaders, Car 
*Link-Belt Co. 


acuum Dryers, Pans, 
Pumps, Traps, etc. 
(See Pans, Pumps, Traps, etc., 
Vacuum) 


Vacuum Drying Apparatus 
Buffalo Fdry. & Mch. Co. 


Valve Balls 
* Goodrich Co., B. F. 


Valve Boxes 
Ludlow Valve Mfg. Co. 
* Wood & Co., R. D. 


Valve Discs 
* American Vulcanized Fibre Co. 
* Goodrich Co., B. F 
* Jenkins Bros. 
Quaker City Rubber Co. 


Valves, Air, Automatic 
Davis Regulator Co., G. M. 
* Jenkins Bros. 
* Smith Co., H. B. 


Valves, Air Relief 
Ludlow Valve Mfg. Co. 
Lunkenheimer Co. 
Schutte & Koerting Co. 


Valves, Altitude 
Golden-Anderson Valve Spe- 
cialty Co. 


Valves, Ammonia 
* Crane Co. 
* De La Vergne Machine Co. 
* Homestead Valve Mfg. Co. 
* Jenkins Bros. 
Ludlow Valve Mfg. Co. 
Lunkenheimer Co. 
* Vilter Mfg. Co. 
Walworth Mfg. Co. 


Valves, Back Pressure 
* Crane Co, 
Davis Regulator Co., G. M. 
* Foster Engineering Co. 
* Jenkins Bros. 
Nelson Valve Co. 
Pittsburgh Valve Fdry & 
Const. 
Schutte & Koerting Co. 
Walworth Mfg. Co. 


Valves, Balanced 

* Crane Co. 

Davis Regulator Co., G. M. 

* Foster Engineering Co. 
Golden Anderson Valve Spe- 

cialty Co. 

s Homestead Valve Mfg. Co. 
Ludlow Valve Mfg. Co. 
Lunkenheimer Co. 

Schutte & Koerting Co. 
Walworth Mfg. Co. 


Fdry. & 


Valves, 


Valves, Blowoff 
Ashton Valve Co, 
* Crane Co. 


Golden-Anderson Valve Spe- 


cialty Co. 


* Homestead Valve Mfg. Co. 

cialty Co 

* Jenkins Bros. 

Ludlow Valve Mfg. Co. 
Lunkenheimer Co. 
* Pittsburgh Valve Fdry 
Const. Co. 

* Richardson-Phenix Co. 
Walworth Mfg. Co. 
Yarnall-Waring Co. 

Valves, Butterfly 

* Crane Co. 
Lunkenheimer Co. 

bd Valve Fdry 

Const. 
Schutte & Koerting Co. 


Valves, Check 

* Crane Co, 
Golden-Anderson Valve 

cialty 

* Jenkins Bros. 

Ludlow Valve Mfg. Co. 
Lunkenheimer Co. 
Nelson Valve Co. 
* Pittsburgh Valve Fdry 
Const. Co. 

* Richardson-Phenix Co. 
Schutte & Koerting Co. 
Walworth 

* Wood & Co. R. D. 


Valves, Exhaust Relief 
* Crane Co 
Davis Regulator Co., G. M. 
* Jenkins Bros. 
* Pittsburgh Valve Fdry 
Const. Co. 
Schutte & Koerting Co. 
Walworth Mfg. Co. 
Valves, Float 
* Crane Co. 


Davis Regulator Co., G. M. 
Spe- 


Valve 
cialt 
bd Homestead. Valve Mfg. Co. 
Ludlow Valve Mfg. 
* Pittsburgh Valve Vary 
Const. Co. 
Schutte & Koerting Co. 
Valves, Foot 
* Crane Co 
Ludlow Valve Mfg. Co. 
* Pittsburgh Valve Fdry 
Const. Co. 
Walworth Mfg. Co. 
* Wood & Co., R. D. 


Valves, Gate 

* Crane Co. 

* Hunt Machine Co., Rodney 

* Jenkins Bros. 
Ludlow Valve Mfg. Co. 
Lunkenheimer Co. 
Nelson Valve Co. 

* Pittsburgh Valve Fdry. 

Const. Co, 

Schutte & Koerting Co. 
Walworth Mfg. Co. 

* Wood & Co., R 


Globe, 
Cross 
* Crane Co, 
Golden-Anderson Valve 
cialty Co. 
* Jenkins Bros. 
Ludlow Valve Mfg. Co. 
Lunkenheimer Co. 
Nelson Valve Co. 
ad Valve Fdry. 
Const. 
* Richardson- “Phenix Co. 
Walworth Mfg. Co. 


Valves, Hose 
* Crane Co. 
* Jenkins Bros. 
Ludlow Valve Mfg. Co. 
Lunkenheimer Co. 
Nelson Valve Co. 
Walworth Mfg. Co. 


Valves, Hydraulic 

* Crane Co. 

* Homestead Valve Mfg. Co. 
Lunkenheimer Co. 
Morgan Engineering Co. 
Nelson Valve Co. 

* Pittsburgh Valve Fdry. 

Const. Co 
Schutte & Koerting Co. 
Walworth Mfg. Co. 

* Wood & Co., R. D. 

Yarnall- Waring Co. 


& | 


Spe- 


& 


& 


& 


& 


& 


Angle and 


Spe- 


& 


& 


Hydraulic Operat-_ 
n 


Lunkenheimer Co. 


Valve Fdry. & 
Const. 
Schutte & Koerting Co. 
* Wood & Co., R. D. 


Valves, Non-Return 
* Crane Co. 

Davis Regulator Co., G. M. 
Golden-Anderson Valve Spe- 
cialty Co. 
| ® Jenkins Bros. 
Lunkenheimer Co. 
Nelson Valve Co. 
| ®* Pittsburgh Valve Fdry. & 

Const. Co. 
Schutte & Koerting Co. 
Walworth Mfg. Co. 


| Valves, Plate, for Blowing 
Engines 
Mesta Machine Co. 


Valves, Plag 
Valve Spe- 
cia 


ty C 
Momestead “Valve Mfg. Co. 


Valves, Pop Safety 
* Ashton Valve Co. 
* Crane Co. 

Lunkenheimer Co. 


Valves, Pump 
* American Vulcanized Fibre Co. 
Co., 
Goulds Mfg. Co. 
* Jenkins Bros. 
* Johns-Manville Co., H. W. 
Quaker City Rubber Co. 


Valves, Radiator 
* Crane Co. 
* Jenkins Bros. 
Lunkenheimer Co. 
Walworth Mfg. Co. 


Valves, Reducing 


Davis Regulator Co., G, M. 


Golden-Anderson Valve Spe- 
cialty Co. 
Valves, Regulating 
* Crane Co 
Davis Regulator Co., G. M. 
Golden-Anderson Valve Spe- 
cialty Co. 
Lunkenheimer Co. 
| vetoes, Relief (Water) 
| * Ashton Valve Co. 
* Crane Co. 
Golden-Anderson Valve Spe- 


cialty Co. 
Ludlow Valve Mfg. Co. 
Lunkenheimer Co. 
* Wood & Co., R. D. 


Valves, Safety 
* Crane Co. 
* Jenkins Bros. 
Lunkenheimer Co. 


Valves, 
(Steel) 
* Crane Co. 

Golden-Anderson Valve 
cialty Co. 
* Jenkins Bros. 
Ludlow Valve Mfg. Co. 
Lunkenheimer Co. 
Nelson Valve Co. 
* Pittsburgh Valve Fdry. & 
Const. Co. 
* Richardson-Phenix Co. 
Schutte & Koerting Co. 
Walworth Mfg. Co. 


Superheated Steam 


Spe- | 


Valves, Stop and Check 
(See Valve, Non-Return) 


Valves, Throttle 
* Crane Co. 
Golden-Anderson Valve Spe- 
cialty Co 
* Jenkins Bros. 
Ludlow Valve Mfg. Co. 
Lunkenheimer Co. 
Nelson Valve Co. 
* Pittsburgh Valve Fdry. & 
Const. Co. 
* Richardson-Phenix Co. 
Schutte & Koerting Co. 


Ventilators 


Voltmeters 
* General Electric Co. 
* Westinghouse Elec. & Mfg. Co. 
— Electrical Instrument 
0. 


| Valeanizers 


Nightingale & Childs Co. 


* Bigelow Co. 


| Wash Bowls 


Equipment & 
Engrg. C 
Washers, 
* Goodrich Co., B. F. 
Quaker City ‘Rubber Co. 


Washers, Leather 
* Schieren Co., Chas, A. 


Water Cinder Mills 
(See Mills, Cinder, Water) 


Water Circulators, Filters, 
Gages, Heaters, Meters, 
Strainers, etc. 

(See Circulators, Filters, 
Gages, Heaters, Meters, 


Strainers, etc., Water) 


Water Columns 
* Ashton Valve Co. 
Lunkenheimer Co. 
Walworth Mfg. Co. 


Water Columns, Railway 
Golden-Anderson Valve Spe 
cialty Co. 


Water Controlling Appa- 
ratus 
* Hunt Machine Co., Rodney 


Water Purifying Plants 
* Scaife & Sons Co., Wm. B. 


Water Softeners 
Graver Tank Works, Wm. 
* Scaife & Sons Co., Wm. B. 


Water Tube Boilers 
(See Boilers, Water Tube) 


Water Wheels, Turbine 
Holyoke Machine Co. 
* Hunt Machine Co., Rodney 
* Morris Co., I. P. 
Waterproofing Materials 
* Johns-Manville Co., H. W. 
* Texas Co. 
Wattmeters 
* General Electric Co. 
* Westinghouse Elec. & Mfg. Co. 
* Weston Electrical Instrument 


Co. 
Welding, Oxy-Acetylene 
* Pittsburgh Valve Fdry. & 


Const: Co. 
Equipment, Elec- 
ric 
* Quasi-Arc Weldrobe Co., Inc. 
Wheels, Car 
*Lehigh Car, 
Works 
Wheels, Polishing, Paper 
Rockwood Mfg, Co. 
Whistles, Steam 
* Ashton Valve Co. 
* Brown Co., A. & F. 
* Crane Co. 
Lunkenheimer Co. 
Walworth Mfg. Co. 


Wheel & Arle 


| Winches 


* Brown Hoistin 

* Lidgerwood Mfg 
Wire, Brass and Copper 

* Roebling’s Sons Co., John A. 
Wire, Flat 

* Roebling’s Sons Co., John A. 
Wire, Iron and Steel 

* Roebling’s Sons Co., John A. 
Wire and Cables, Electrical 

* General Electric Co. 

* Roebling’s Sons Co., John A. 
Wire Cloth 

* Caldwell & Son Co., H. W. 
Wire Rope 

(See Rope, Wire) 

Wire Rope Fastenings 

* Lidgerwood Mfg. Co. 

* Roebling’s Sons Co., John A. 
Wire Rope Slings 

* Roebling’s Sons Co., John A. 
Wiring Devices 

* General Electric Co. 
Wrenches 

* Greene, Tweed & Co. 

° Roebling’s Sons Co., ‘John A. 

Walworth Mfg. Co. 

Wrenches, Tap 

* Greenfield Tap & Die Corpn. 


Co. 


Catalogue data of firms marked * appear in the A. S. M. E. Condensed Catalogues of Mechanical Equipment, 1917 Volume 
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1st. 


ith. 


2nd. 


Never 


pe 


used by U. S. Steel 


Corporation 


Every Boiler Equipped With 
GOLDEN-ANDERSON 


Automatic Double Cushioned Triple Acting and Non-Return Valves 
5th. Valves fitted with ‘‘Double Corliss’’ 


They work both ways protecting power- 
plant—the boilers and steam lines. 
and property insurance valves.’’ 


‘Life 


Prevent expensive shutdowns. 
Make back flow of steam impossible. 


Equalize pressure between boilers, 


automatically—Quickly earn their 
cost in reduced coal bills alone. 


Absolutely protect men inside of 
“*dead”’ boilers. 


6th. 


7th. 


dashpots 
valve. 


**Automatic’”’ 
ture. 


absolutely 


cushions’ the 


Provide for every contingency by 
Testing in Service Fea- 


Heaviest and most correct mechan- 


ically-constructed and 


operated 
valves made. 


automatic 


Patented Cush- 
ioned Automatic 
Controlling 
Altitude Valves 


For automatically 
Maintaining U niform 
Stage of Water in 
Tank, Reservoir or 

Standpipes. Doing 
Away with the Annoy- 
| ance of Floats or Fix- 
| tures Inside or Outside. 
Adapted for 

|} Water Works and Rail- 


“Three W. of, Clos- 
ing these Valves.’ 


| by 
Electricity, 
if desired. 
3rd—By Hand. 


Provide Against Runaway 
Engines and Disastrous 


Accidents 


FEATURES 


Electrically operated from 
distant points. 

Emergency tripped by small 
branch pipe connection. 
Hand operated by handwheel, 
Double cushioned by Corliss 

dashpots — positively no 
hammering or pounding. 
Double extra heavy through- 
ou t — practically inde 
structible. 
Suitable for any pressure—no 
adjustments required. 


GOLDEN-ANDERSON VALVE SPECIALTY CO. 


1228 FULTON BUILDING, PITTSBURGH, PA. 


7 
| (\ Elbow 
\ 
| That’s My Plan” = 
| 
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Akimoff, N. W., 1013 Harrison Bidg., Philadelphia, Pa. . . 460 
*Almy Water Tube Boiler Co., Providence, R. — 
American Engineering Co., Philadelphia, Pa....................... 14 
American Lead Pencil Co., 211 Fifth Ave., N. ¥Y. C............6055. 63 


*American Metal Treatment Co., Spring & Lafayette Sts.,Elizabeth, N.J. 43 
*American Vulcanized Fibre Co., Wilmington, Del.................. 
*Ashton Valve Co., 161 First St., Cambridge, Boston, Mass............ 24 
*Atias Ball Co., 206 Glenwood Ave., Philadelphia, Pa 


*Babcock & Wilcox Co., 85 Liberty St., N. ¥. II 

Bacharach Industrial Instrument Co., 422 Ist Ave., Pittsburgh, Pa. 27 
*Bailey Meter Co., 141 Milk St., Boston, "Mass AA eer 20 
*Baldwin Chain & fe. 32 

*Best, Inc., W. N., 47 
*Bigelow Co., 76 River St., New Haven, Conn 12 
*Bilton Machine Tool Co., Bridgeport, Conn..... 41 


Bridgeford Machine Tool Works, 159 Winton Road., Rochester, N.Y. 41 
*Brown Co., A. & F., 79 Barclay St., N. Y. C 


*Brown Hoisting Machinery Co., 37 
Buffalo Foundry & Machine Co., 37 Winchester Ave., Buffalo, N. Y. 48 
*Caldwell & Son Co., H. W., 17th St. & Western Ave., Chicago, Ill 35 
Carlson-Wenstrom Co., Erie Ave. at Richmond St., Philadelphia, Pa. 45 
*Casey-Hedges Co., Chattanooga, II 


*Central Foundry Co., 90 West St., N. Y.C. 


*Chain Belt Co., 734 Park St., Milwaukee, Wis................-..--055 19 
Combustion Engineering Corporation, 11 Broadway, N. Y. C.. 16 
Connelly Ge.. Cleveland, 13 
*Crane Co., 836 So. Michigan Ave.. See 24 
Cumberland Steel Co., Cumberland, Md................5600000005 2 
Davis Regulator Co., G. M., 439 Milwaukee Ave., Chicago, IIl....... 24 
*De La Vergne Machine Co., 1123 E. 138th St., 
*Detrick Co., M. H., 549 W. Washington St., Chicago, Ce _- 
Diamond Power 18 
*Doehler Die Casting Co., Court & Ninth Sts., Brooklyn, N. Y........ 43 
Eastern Machinery Co., New Haven, Conn........................ 35 
Electro Dymamic Co., Bayonne, N.J..... 43 
Erie Steel Construction Co., Erie, Pa.............. — | 
Fafnir Bearing Co., New Britain, Conn.............. 
*Falls Clutch & Machinery Co., Cuyahoga Falls, O................. 29 
*Fellows Gear Shaper Co., Springfield, Vt.................... mikes 
*Flexible Steel Lacing Co., 522 So. Clinton St., Chicago, Ill = . §0 
*Ford Chain Block & Mfg. Co., Oxford St., Philadelphia. Pa.......... 40 
*General Electric Co., Schenectady, N. Y..............2.0ccceeeueee 61 


*Gilmer Co., L. H. Philadelphia, Pa 


Golden-Anderson Marrs Spec. Co., 1228 Fulton Bldg., Pittsburgh, Pa. 71 
*Goodrich Co., B. F., Akron, O 


Goulds Mfg. Co., 73 West Fall St., Seneca Falls, N. Y.. ay 
Graver Tank Works, Wm., 4854 Todd Ave., East Chicago, ‘Tad. la 17 
*Green Engineering Co., East Chicago, Ind......................... 15 


*Green Fuel Economizer Co., 90 West St., N. Y. C 


*Greene, Tweed & Co., 109 Duane St., N. 26 
*Greenfield ave & Die Corp’n, Greenfield, Mass.................... 44 
*Gwilliam Co., 253 W. 58th 75 
*Harris-Corliss Engine & Machine Co., Providence, R.I............ 7 
Hay-Budden Mfg. Co., 254 N. Henry St., Brooklyn, N. Y........... 50 
*Heine Safety Boiler Co., 2465 E. Marcus Ave., St. Louis, Mo........ 13 
29 
Holyoke Machine Co., Holyoke, Mass............0.00.ccceceeeeees 48 
*Homesiead Valve Mfg. Co., Pittsburgh, 23 
Hooven, Owens, Rentschler Co., Hamilton, O...................... 7 
*Hunt Co., Inc., C. W., West New Brighton, N. Y................... 34 
*Hunt Machine Co., Rodney, 80 Mill St., Orange, Mass.............. 48 
*international Oxygen Co., 115 Broadway, N. Y.C................. 47 
*James Mfg. Co., D. O., 1122 W. Monroe St., Chicago, Ill............ 32 
*Johns-Manviile Co., H. w., Ist St. and Madison 6 
‘Jones & Lamson Machine 
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*Lammert & Mann Co., Wood & Walnut Sts., Chicago, Ill........... 48 
*Lane Co., H. M., Trussed Concrete Bldg., Detroit, Mich.............. 47 
Le Blond Machine Tool Co., eS rrr 42 
*Lehigh Car, Wheel & Axle Works, 17 
*“Lideerwood Mie. Co., 96 Liberty St... N. ¥.C.... 38 
Locomotive Pulverized Fuel Ge., 20 Church St... N. Is 
Mackintosh, wy & Co., Pittsburgh, Pa.. 7 
*Magnesia Assoc America, 702 Bulletin Bldg.. Pailads ly shia, 
Manufacturing Equipment & Engrg. Co., Framingham, 'M ~~ ae 50 
*Millholland Machine Co., W » Indianapolis, Ind............... 4! 
Moore & White Co., Phils idelphia, 
Morehead Mfg. Co., Dept. 7, Detroit, 20 
Morgan Engineering Co., Ailiance, 36 
*Morris Machine ‘Works, Baldwinsv ile, ae 63 
*Murphy Iron Works, 15 
*National Meter Co., 84 Chambers St., N. Y.C......... wae 8 
*National Pipe Bending Co., New Hav ee eee 25 
Nelson Valve Co., 7612-20 Queen St., Chestnut Hill, Philadelphia, Pa. 3r 
Nightingale & Childs Co., 205 Congress St. Boston, 
*Norma Co. of America, 1700 Broadway, aN esbhasesne 33 
Northern Engineering Works, Detroit, Mich 36 
Orton & Go., Chicago, 3° 
Otto Engine Mfg. Co., 3219 Walnut St., Philadelphia. ASRS 8 
Pickering Govermer Co.. Portland, 7 
*Pictsburgh Valve, Foundry & Construction Go., Pittsburgh, me. 22 
*Poole Engineering & Machine Co., Baltimore. Md 30 
Power Specialty III Broadway, } 
*Precision Instrument Co., East Fort & Beaubein Sts., Detroit, Mich. 27 
Professional and Educational 52, 53. 54.55 
Quaker City Rubber Co., 629 Market St., Philadelphia, Pa........ 75 
*Quasi-Arc Weldtrode Co., Inc., 107-109 Lafayette St... N. ¥Y.C...... 46 
*Richardson-Phenix Co., 129 Reservoir Ave., Milwaukee, Wis......... 57 
*Riley Stoker Co., Ltd., Sanford, Worcester, Mass..............-.-- 15 
Rockwood Mfg. Co., 1923 English Ave., Indianapolis, Ind............ — 
*Roebling’s Sons Co., John A., Trenton, N. J..... 40 
*Royersford Foundry & Machine Co., 60 N. sth St., Philadelphia, Pa. 33 
*Scaife & Sons Co., Wm. B., 221 First Ave., Ss ae ere 17 
*Schaeffer & Budenberg Mfg. Co., Brooklyn, N 75 
*Schieren Co., Chas. A., 25 Ferry St., 74 
Schutte & Koerting Co., 1237-59 N. 12th St.. Philadelphia, Pa....... 20 
*Shepard Electric Crane & Hoist Co., Montour Falls, N. Y.......... 39 
Smith Gas Engineering 8 
Sonneborn Sons, Inc., L., 264 
Sprague Electric Works, 527-531 West 34th 38 
*Spray Engineering Co., 93 Federal St., Boston, Mass................ 20 
*Springfield Boiler Co., ‘Springfield. to 
Standard Equipment Co., New Haven, Conn...............0000055 48 
Talbot Boiler & Engine Corp'n, 120 Liberty St., N. ¥Y. C........... 10 
Imetrument Cos., Rochester, N. 
*Texas Co., 17 Battery Place, 28 
*Union Drawn Steel Co., Beaver Falls, Pa...............e0eee000- 47 
*Veeder Mfg. Co., 16 Sargeant St., Hartford, Conn..................-- 50 
*Vilter Mfg. Co., 1070-1088 Clinton St., Milwaukee, Wis............ -- 
Weimer Machine Works Co., Lebanon, 
*Westinghouse Electric & Mfg. Co., East Pittsburgh, Pa............ 73 
*Weston Electrical Instrument Co., Newark, N. J.... 33 
Crusher & Pulverizer Co., Old Colony Blidg., Chi- 
Yarnall-Warin Co., 7612-20 Queen St., Chestnut Hill, Philadelphia Pa. 23 


Catalogue data of firms marked * appear in the A. S. M. E. Condensed Catalogues of Mechanical Equipment, 1917 Volume 


72 
4 
q 
| 
| 
| 
| 
| 
| 
| 
; 


DECEMRER 
1917 ADVERTISING SECTION 73 


Westinghouse 


Planer Motors 
and Control 


_ RUGGEDLY 
CONSTRUCTED. AND 
CaPABlE OF LONG 
ConTinvous 
REVERSING 
SERVICE 


The Right Motor 
At The Right Time 


The right ™otor is the one that will give you the most intense production, combined 
with high 2fficiency and utmost reliablity. The right time for such a motor is NOW, 
and during the COMING days of increasing demand upon us. ‘The car shop, upon 
which our government must depend primarily for means of transportation, is obliged to 
employ those methods which insure MAXIMUM OUTPUT in MINIMUM TIME 
with HIGHEST EFFICIENCY. The accompanying views show 
a portion of the machine shops of the Pressed Steel Car Co. of 
Pittsburgh and the Westinghouse Rever:ing Planer Motors employed 
on these planers. Westinghouse Automatic Control, also installed, 
so si nplifies the work of the operator that there is no loss of time. 


It has taken a great deal of study of machine tool practice to 
bring our Motors and Control Equipment up to their present 
acknowledged high standard. Let us help you put your 

plant on the most efficient basis NOW. It’s the right time. 


Send for Book No. 3042. 


Westinghouse Electric & 
Manufacturing Co. 
East Pittsburgh, Pa. 
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Steam and Water 
HAVE NO EFFECT ON 


DUXBAK 


For more than 2 weeks this 7” 
DUXBAK Belt ran 21 hours out of 
every 24, under a constant shower 
of hot water and live steam under a 
temperature varying from 60 to 100 
degrees Fahrenheit, and today it is as 
perfect as when installed. 


That's the service DUXBAK Belt- 
ing gives. Absolutely water, steam, 
oil and acid-fume proof and practi- 
cally wear proof DUXBAK is the 
best belting you could possibly use. 


There’s a Schieren Belt for every 
conceivable belting problem; our 
experts are at your service to help 
your particular problem. Write to 
the nearest Schieren office. 


TRADE MARK 
Reg. U.S. Pat. Off. 


BELTIN (h a 


Atlanta, Ga. . . 272 Marietta St. 
Boston . « «. 232 Summer St. 
Chicago . . 128 West Kinzie St. 
Cleveland . . 777 Rockwell Ave. 
Dallas, Texas, The Texas Charles A. 
Schieren Co.,Inc.,205 So.MarketSt. 
Denver . . 1752 Arapahoe St. 
Detroit . 72 Congress St., West 


THe JOURNAL 
Am.Soc.M.E. 


Tanners 
Belt Manufacturers 
25 Ferry Street, New York 


1324 West 12th St. 


. . 475 So. Main St. 


Philadelphia . 226 North Third St. 


Pittsburgh . . . 337 2nd Ave. 
St. Louis . 18 South Broadway 
Salt Lake City, 115 W. 2nd So. St, 
Seattle . . 305 First Ave., South 


Oak Leather Tanneries, Bristol, Tenn. 
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THE ANNUAL MEETING 


THE AMERICAN SOCIETY OF 


MECHANICAL ENGINEERS 
29 West Thirty-ninth Street, New York 


HE Thirty-Eighth Annual Meeting of The American Society of Mechanical 

| Engineers will be held in the Engineering Societies Building, New York, begin- 

ning on Tuesday, December 4, and ending on Friday, December 7, 1917. The 

dominant theme of the meeting will be The Engineers’ Part in the War and _ the 

call is issued to every member to attend. Come to this meeting, confer with your 

fellow members and return with strength renewed to shoulder the enormous tasks which 
the engineer must bear in this engineering war! 

The last convention, which occurred at Cincinnati just after the entrance of our 
country into the war, was by far the largest Spring Meeting ever held by the Society; 
and it is expected that the same impelling foree—the opportunity for conference in 
the present crisis, and for coérdination and unification of effort—will make the coming 
Annual Meeting the greatest convention in the history of the Society. 


CALVIN W. RICE, Secretary 


LIST OF EVENTS 


Tuesday, December 4 
Headquarters open for registration at 12:00 m. 
Public Meeting of the Gage Committee at 2:00 p.m. 


Interest will center in the opening session on Tuesday evening, the occasion being 
the conferring of Honorary Membership upon Maj.-Gen. George W. Goethals, with an 
address by Hon. William H. Taft, ex-President of the United States. The introduction 
of the President-elect and the President’s reception will come on this evening. 

Tickets for the President’s Reception may be obtained at the cashier's desk at the time of registration, but owing 


to the limited capacity of the reception room and the large attendance expected they can be issued only to members 
and their immediate friends. 


Wednesday, December 5 


An all-day session on the general theme of the Service of the Engineer to the 
Public in Times of Crises will be held on Wednesday. This will be the keynote 
session of the meeting, with the following program: 


UNIVERSAL PUBLIC SERVICE IN PEACE AND War, Dr. Ira N. Hollis, President, The American Society of 
Mechanical Engineers 

THE ENGINEERING SOCIETIES IN THE NATIONAL DEFENSE, Gano Dunn, President, J. G. White Engineer- 
ing Corporation, New York 

SpeciaL Epucation 1n Time or War, Dr. Charles S. Howe, President, Case School of Applied Science, 
Cleveland, Ohio 
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Wednesday, C tinued 


Tue AGricuLTURAL Prosiem, Dr. W. H. Jordan, Director, New York Agricultural Experiment Station, 
Geneva, N. Y. 

Tue Furr Prosiem, Prof. L. P. Breckenridge, Sheffield Scientific School, Yale University, New Haven, 
Conn. 

ENGINEERING Researcu, Mr. C. E. Skinner, Engineer Research Division, Westinghouse Electric and 
Manufacturing Company, East Pittsburgh, Pa. 

Motor Transportation, Mr. William P. Kennedy, Consulting Engineer, New York 


Army TRANsPoRTATION, Major L. B. Moody, Carriage Division of the Ordnance Department, Wash- 
ington, D. C. 


Tue Arrcrart Prosiem, Prof. W. F. Durand, Chairman National Advisory Committee on Aeronautics, 
Washington, D. C. 


THe SoLtution OF THE CANTONMENT ConstRUCTION Prospiem, Mr. Leonard Metcalf, Consulting 
Engineer, Boston, Mass. 


Other speakers to be announced later. 


Before beginning the keynote session the usual Wednesday morning business 
meeting will be called, which, however, it is expected, will be adjourned to Thursday 
morning to allow time for events which are to follow. The membership is to be 
honored by the presentation to the Society of a bust of Rear-Admiral Benjamin F. 
Isherwood. 


Simultaneous with the continuation of the keynote session in the afternoon will 
be three sessions devoted respectively to power-plant subjects; to general papers tech- 
nical in character; and to codes prepared by the Sub-Committee on Protection of 
Industrial Workers, on Safety Standards for Elevators and Woodworking Machinery. 


The day will conclude with a Smoker—a get-together meeting for members, with 
an interesting talk illustrated by stereopticon by Mr. John R. Freeman, Past-President 
Am.Soc.M.E., on his trip to the Orient taken last winter with Dr. John A. Brashear 
and Mr. Ambrose Swasey, Past-Presidents Am.Soc.M.E. Music and other entertain- 
ment will be provided and there will be a general good time. 


Thursday, December 6 


In the morning, continuation of Business Meeting, followed by a session 
under the auspices of the Sections Committee for a discussion by delegates 
from the Sections throughout the country. This will give an opportunity for a com- 
parison of methods which have proved most successful, both in relation to the Sections 
themselves and to the Society at large. There will also be a general session. 


At 12:30 p.m., luncheon, with an address by Prof. Dexter 5. Kimball, of 
Cornell University, on the Relation of Industrial Management to Engineering. The 
event is significant in that it recognizes modern tendencies relating to industrial life 
and the management of industry. Professor Kimball will discuss industrial manage- 
ment broadly, touching upon the social aspects of the problem, Americanization, etc. 


As a result of the interest displayed at the last Spring Meeting in the long discus- 
sion which then took place on the manufacture of munitions, a session will be devoted to 
the related subject of Inspection in Munitions Manufacture. This will be under the 
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auspices of the Sub-Committee on Machine-Shop Practice and will occur on Thursday 
afternoon. 


Another strong session on this afternoon will be under the auspices of the Sub- 
Committee on Textiles, with papers on the labor problem in the textile industries and 
on accident prevention, as well as on more technical subjects. 


In the evening Dr. John A. Brashear, Past-President Am.Soc.M.E., will give his 
famous lecture on The Science of the Beautiful in Commonplace Things, illustrated by 
many interesting demonstrations and strikingly beautiful pictures. This will be one 
of the most delightful occasions that it has been the privilege of the members of the 
Society to attend. 


Friday, December 7 


Two events of great importance have been reserved for Friday morning, which is 
the closing period of the meeting. One of these will be a session devoted to two current 
problems which wartime conditions have developed; namely, the increasing employ- 
ment of women in such industrial plants as machine shops and munition works; and 
the preparatory work now being undertaken for training the large numbers of crippled 
men who may be expected to return from the war and who will need to become efficient 
and self-supporting. 


The second event is a public hearing by the Power Test Committee, which two 
years ago issued an elaborate code giving directions for testing pritne movers of various 
types and auxiliary apparatus. This hearing is preliminary to a proposed revision of 
the code. Various societies and other organizations interested, railroads, firms and 
colleges, have been asked to send representatives, so that all views may be presented 
and the code eventually become a standard of tests throughout the country. 


COMMITTEE REPORTS AND COMMITTEE MEETINGS 


Besides the Industrial Safety Codes to be discussed, as listed above, other reports 
are expected which represent long and untiring service on the part of committee mem- 
bers. It is hoped that these may include the report of the Committee on Screw-Thread 
Tolerances which has been in preparation for the past three years, and reports by 
sub-committees of the Research Committee on flow meters and lubrication. These will 
probably be assigned to the business meeting on Wednesday or Thursday morning. 


The activities of the Society’s committees, especially on war problems, is further 
evidenced by various committee meetings called for the week of the convention, in- 
cluding the meeting of the Gage Committee appointed to assist the Government in 
securing standard gages in munitions work, and a joint meeting of the A.S.M.E. 
and $.A.E. committees on Steel Roller Chains. 


SECTIONS’ AND STUDENTS’ CONFERENCES 
During the meeting there are to be several conferences of the delegates from the 


22 Local Sections. Representatives from Student Branches will also meet together and 
on Friday evening will be the annual college reunions. 
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ENTERTAINMENT 


The New York Local Committee and the Ladies Committee are desirous of giving 
every attendant at the Annual Meeting a hearty welcome, and it is particularly urged 
that any who are not acquainted will speak to those wearing badges so that they may 
be made to feel that they are at home and one of the large family of the Society. 


There will be a few excellent excursions and members of the New York Local 
Committee will hold themselves in readiness to conduct personally any members who 
wish to make special or individual trips. 


COMING SECTION MEETINGS 


Baltimore, December 19: The next meeting of the Section will be held at the En- 
gineers’ Club on this date at 8 p.m. and the two following papers will be presented: 
Micro-structure and Physical Properties of Metals, by Dr. D. F. McAdams, Jr., of the 
Engineering Experiment Station, U. 5. Naval Academy, Annapolis, and Some Prob- 
lems of the Fertilizer Industry, by Mr. Samuel P. Whiteside. 

Philadelphia, November 27: The Section will give a dinner at the Engineers’ Club 
on this date, after which the following interesting papers will be read: Manufacturing 
in Relation to Banking, Research and Management, by Prof. Walter Rautenstrauch, 
Mem.Am.Soc.M.E. After the paper the meeting will be given over to a discussion of 
Society affairs, with particular reference to the work of Local Sections. The Com- 
mittee on Sections will be present. 


Philadelphia, December 11: A joint meeting of the Philadelphia Section with The 
Franklin Institute will be held on December 11, at which Joseph A. Steinmetz, Mem. 
Am.Soc.M.E., will give a talk on Offensive Against the Submarine. 


Philadelphia, January 22: Paper to be read on Our Navy and the War, by Prof. 
Wm. L. Catheart, Mem.Am.Soc.M.E., U.S.N. (retired). 


Providence, December 5: Structural Section. Paper to be read on Foundation 
Work in Providence. 


Providence, December 10: Fire Insurance Section. Paper to be read on Manufac- 
ture and Storage of the Moving Picture Film from the Fire Insurance Standpoint, by 
F. J. Hoxie, Special Inspector for the Associate Manufacturers Mutual Fire Insurance 
Company. 


Providence, December 11: Designers’ and Draughtmen’s Section. Paper to be 
read on Driving Chain, its Use and Limitations, by A. H. Morse, of the Morse Chain 
Company. 


Providence, December 21: Chemical Section. Paper to be read on From the Coal 
Pile to the Lamp, by Jesse E. Gray, Chief Engineer of the Narragansett Electric Light- 
ing Company. 
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ADVERTISING SECTION Am.Soc.M.E. 


zg CCURACY, uniformity and qual- 
ity are the essential features for 
Ay which every ball manufacturer strives. 
Atlas Steel Balls embody these essentials. 
“% 3 They meet the most exacting requirements of 
bearing manufacturers and machine tool 
builders. 
; Re The performance of Atlas Steel Balls has 
i been tested by many prominent engineers to % 
their complete satisfaction. 
ia Atlas Steel Balls are true to 1/10,000 of an ; 
& inch in diameter and sphericity. 
% A The Atlas trademark is assur- 
ance of highest steel ball quality. 
ATLAS BALL COMPANY 
GLENWoop AVENUE, AT FourTH STREET 
PHILADELPHIA, U. S. A. 


J 
| 
| 
| 


Whien Thermometers 
to Remember— 
You’ must aecuraey and 


tended application. 


Crescent?” ‘Thermometers | 


are qualified 


© Catalog AS... 200 Widetrates and 
Giaes Thermometers, ete 


$099 oh 4.5266 


The’ Schaeffer: & Budenberg 
Company 
York 


Bieters. Com atera, etc. 


‘Perforated Metal Screens 


ELEVATOR 
‘plain’ and perforated 
General Sheet and Light 
Structural: Work» 


HENDRICK 
Naw York Oia church Se. 


Pa: 


629 Market Se. 


ANNULAR (Ball Journal). STEEL. 
STEEL BALLS 


Sole Diatriblsters for the U.S: of 


TH BOWDEN: PATENT WIRE. MECHANISM 
(Bowden Wire Ltd., Landon,) 

ak Adapted throughout the world for CONTROLS on 

AIRCRAFT MOTOR BOATS 


AUTOMOBILES MOTOR CYCLES 
ELECTRIC SWITCHES GUN: SIGHTS 


A -Mechanical Device with Unlimited Possibilities 
THE GWILLIAM COMPANY. 
CMECHANIGAL SPECIALTIES’ 


253 58th St. .NEW YORK at Broadway \ 
Branth Office—PHILADELPHIA: 1914° Arch Street 


 At..Your Service. 


ing transmission, conveyor and elevator belt problema 
is at your command without cost or obligation. 


Add to your library our 180-page, illustrated. catalogue 
of Mechanical Rubber Goods—fres, of course. ; 


‘Quaker City Rubber. Co, 


PHILADELPHIA CHICAGO PITTSBURGH NEW YORK 
182 W. Lake St.” 21) Wosd St. 207 Folten St. 


4 ? ; 
English (inch) and Metric, Dirnensicie 
BALL THRUST... JOURNAL ROLLER» 
ROLLER THRUST TAPER ROU 
Test Thermometers, 2 
‘Thermometers 
. tah, ‘or all temperatures 
hot exceeding 1000" F. 
fresters, Tachometers. Steam Calori+ 1} 
‘ 4 
: 
ow 
~ 


reet, 


29 West 50% St 
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